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PREFACE 


This  effort  was  conducted  by  Georgia  Institute  of  Technology  under 
the  sponsorship  of  the  Rome  Air  Development  Canter  Post-Doctoral  Program 
for  RADC.  Jack  Edwards  of  RADC/RBCA  was  the  task  project  engineer  and 
provided  overall  technical  direction  and  gu  .dance. 

The  RADC  Post-Doctoral  Program  is  a cooperative  venture  between 
RADC  and  some  sixty-five  universities  eligible  to  participate  in  the  program. 
Syracuse  University  (Department  of  Electrical  Engineering) , Purdue  University 
(School  of  Electrical  Engineering) , Georgia  Institute  of  Technology  (School 
of  Electr^’al  Engineering) , and  State  University  of  New  York  at  Buffalo 
(Department  of  Electrical  Engineering)  act  as  prime  contractor  schools  with 
other  schools  participating  via  sub-contractr  with  the  prime  schools.  Hie 
U.S.  Air  Force  Academy  (Department  of  Electrical  Engineering),  Air  Force 
Institute  of  Technology  (Department  of  Electrical  Engineering' , and  the 
Naval  Post  Graduate  School  (Department  of  Electrical  Engineering)  also 
participate  in  the  program. 

The  Post-Doctoral  Program  provides  cn  opportunity  for  faculty  at 
participating  universities  to  spend  up  to  one  year  full  time  on  exploratory 
development  and  problem-solving  efforts  with  the  post-doctorals  splitting 
their  time  between  the  customer  location  and  their  educational  institutions. 
The  program  is  totally  customer-funded  with  current  projects  being  undertaken 
for  Rome  Air  Development  Center  (RADC) , Space  and  Missile  Systems  Organization 
(SAMSO) , Aeronautical  Systems  Division  (ASD) , Electronics  Systems  Division 
(ESD) , Air  Force  Avio..ics  Laboratory  (AFAL) , Foreign  Technology  Division 
(FTD) , Air  Force  Weapons  Laboratory  (AFWL) c Armament  Development  and  Test 
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Center  (ADTC) , Air  Force  Coaeuni cations  Service  (AFCS) , Aerospace  Defense 
Coonend  (ADC),  Hq  USAF,  Defense  Communications  Agency  (DCA) , Navy,  Army, 
Aerospace  Medical  Division  (AMD) , and  Federal  Aviation  Administration  (FAA) . 

Further  information  about  the  RADC  Post-Doctoral  Program  can  be 
obtained  from  Mr.  Jacob  Scherer,  RADC/RBC,  Grilles  AFB  NY  13441,  telephone 
Autcvon  587-2543,  commercial  (315)  330-2543. 

The  authors  would  like  to  acknowledge  the  assistance  of  the  following 
people  at  M1C0M,  Huntsville,  Alabama,  for  providing  support  during  the 
LAPP  rocket  exhaust  analysis:  Captain  R.  Darone,  Dr.  G.  Brown,  Dr.  W.  Walker, 

and  Dr.  W.  Jenkins. 
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I , INTRODUCTION 


It  is  well  known  that  akin  currents  on  a missile  way  be  greatly 
modified  in  the  presence  of  the  exhaust  plums,  since  any  electromagnetic 
radiation  incident  on  the  rocket  body  will  also  penetrate  through  the 
exhaust  plume,  created  by  the  rocket  motor.  Therefore,  to  completely 
specify  the  electromagnetic  environment  of  the  rocket  in  poverad  flight, 
the  electrical  properties  of  the  exhaust  plume  must  be  calculated  from  a 
knowledge  oZ  the  chemical/thermodynamic  reactions  and  mixing  schemes 
which  are  thought  to  occur  along  the  turbulent  wake  of  the  rocket's 
trajectory. 

Tne  objective  of  this  report  is  to  provide  a mathematical  des- 
cription of  the  chemical  and  electrical  characteristics  of  the  r«.  clcet 
exhaust  plume  of  a typical  tactical  rocket,  such  as  the  Redeye  Missile. 

In  particular,  the  axial  and  radial  distributions  of  the  electrical 
constitutive  parameters  in  the  wake  of  the  rocket  are  developed  from 
» plasma  model  of  the  exhaust  jlume.  These  data  must  be  known  before 
a physical  model  (simulator)  can  be  constructed  and  used  in  ai  experi- 
mental measurement  program,  and  they  are  also  necessary  for  a forthcoming 
theoretical  electromagnetic  analysis  of  the  rocket  with  and  without 
a plume  which  will  show  the  effect  of  the  exhaust  plume  on  the  suscepti- 
bility of  the  i Jcet  to  electromagnetic  radiation. 
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FIGURE  1.  Schematic  Representation  of  the 
Rocket  Motor  & Exhaust  Plume 


II.  TON-EQUILIBRIUM  PLUME  PREDICTIONS 


In  an  effort  to  ootain  an  accurate  numerical  solution  for  the 
pi  use  electricr.l  parameters,  three  computer  codes  have  been  considered  t 

i ,  "Low  Altitude  Plums  Program"  (LAPP)  which  was 
supplied  by  MICOM/Huntsville. 

ii.  "Rocket  Exhaust  Plume"  codes  (REP-3  and  REP-4) 
developed  at  the  Imperial  College,  London  and 
marketed  in  North  America  by  Combustion,  Heat 
and  Momentum,  Incorporated  (CHAM) . 

iii.  "Naval  Weapons  Center"  code  (NWC)  at  NWC/China 
Lake,  CA  ami  available  at  Thiokol  Chemical 
Corporation,  Brighman  City,  Utah. 

A.  Description  of  the  Exhaust  Plums  Computer  Codes 

Hie  calculation  of  the  properties  of  the  rocket  exhaust  can  be 
separated  into  two  parts,  viz.,  an  interior  problem  inside  the  motor 
chamber  and  nozzle  and  an  exterior  problem  outside  the  motor  in  the 
anbient  atmosphere,  cf . , Figure  1. 

The  interior  problem  begins  with  an  equilibrium  solution  of  the 
thermo-chemical  problem  in  the  motor  chamber:  this  is  followed  by  a 
non-equilibrium  expansion  through  the  nozzle  to  the  exit  plane  of  the 
motor.  Hie  solution  to  the  interior  problem  provides  parameters  at  the 
exit  plane  that  are  used  in  the  plume  calculation,  i.e.,  the  exterior 
problem.  Typical  inputs  to  the  conqputer  programs  which  solve  the 
exterior  problem  are  the  following  radial  diet  rib  itloi.s  over  the 
infinite  plane  that  is  coincident  with  the  exit  plane  of  th9  nozzle: 
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i .  species  concentrations 

ii.  pressure 

iii.  temperature 

iv.  velocity 

v.  site,  number  and  velocity  distributions  of  the 
liquid  particljs  (if  any  are  to  be  considered) 

vi.  base  geometry  (if  it  is  to  be  considered). 

Additional  information  must  be  specified  to  solve  the  external  problem, 
such  as  the  reactions  to  be  considered  and  their  rates,  the  electron 
and  ion  collision  cross-sections,  ambient  pressure,  P^,  and  the  velocity 
of  the  rocket,  V . 

CO 

The  LAPP  code  uses  either  a Donaldson-Grey  or  a Ting-Libby  eddy 
viscosity  sodel  to  calculate  a non-equilibriua  solution  of  the  thermo- 
chemical reaction  problem  in  the  plume.  No  radial  pressure  variations 
are  included  in  this  code.  The  NWC  code  is  a simplified  version  of  the 
LAPP  code  and  only  produces  an  equilibrium  solution  of  the  rhermocnemical 
reaction  problem  in  the  plume.  In  both  of  these  codes,  there  is  a 
non- equilibrium  expansion  region  from  the  exit  plane  exhaust  pressure, 

Pe,  to  the  ambient  atmospheric  pressure,  Pw. 

The  REP-4  code  includes  the  following  items  which  are  not 
considered  by  the  LAPP  or  NWC  codes; 

1.  lateral  momentum  equations 

2 . multi-phase  flow 

3.  slip  (drag)  of  solid  or  liquid  particles 

4.  kinetic  heating 
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6 . base  geometry 

The  REP-3  cod j is  an  earlier  and  less  sophisticated  version  of 
the  REP-4  code;  however , the  REP-4  code  requires  additional  development 
before  it  can  be  applied  directly  to  the  problem  in  this  study. 

Because  of  the  high  cost  of  the  REP-4  code,  a decision  was  made 
to  purchase  a single  run  of  the  REP-3  code  for  comparison  with  the  LAPP 
and  NWC  codes. 

The  fir^l  computer  runs  of  these  codes  for  the  Redeye  missile 
used  the  following  parameters: 

i.  the  latest  JANNAF  reoctions/rates 
ii.  the  ambient  pressure  of  0.832  atmospheres 

corresponding  to  an  altitude  of  approximately 
5000  feet 

iii.  the  velocity  of  the  rocket  near  zero,  which 

corresponds  to  a static-firing  (velocity  - 0) 
iv.  nozzle  radius  0.0484" 
v.  Lewis  Number  =1;  Prandtl  Number  = 1 
vi.  J uc  velocity  = 8644  fps;  Edge  velocity  *=  10  fps 

vii.  Jet  temperature  = 2116°K;  Edge  temperature  ■ 278°K 

Also,  at  the  exit  pxane,  the  following  mole  fractions  of  the  solid 
propellant  cons' ituents  were  assumed. 
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III.  SOCKET  EXHAUST  FLUMES 


The  exhaust  plume  through  which  the  incident  electromagnetic 
wave  must  travel  is  in  the  plasma  state , i.e.,  due  to  the  relatively 
high  exit  temperatures  of  the  gases  whi<  h are  propelled  out  of  the 
rocket  motor  nozsle  (T  * 3000°K) , some  of  the  chemical  species  in  the 
exhaust  gases  cure  singely  ionized.  Cn  the  average,  the  exhaust  plume 
forme  c macroscopically  neutral  ionised  ga3  consisting  principally  of 
light  and  very  mobile  frse  electrons  and  heavy  and  less  mobile  free 
ions  of  both  polarities  The  electron  and  positive  and  negative  ion 
gases  are  both  embedded  ir  a cloud  of  r< latively  immobile  neutral  atoms 
and  molecules.  The  presence  of  a static  or  quasi-static,  magnetic  field, 
e.g.,  the  earth's  magnetic  field,  will  tend  to  bias  the  plasma  to  the 
extent  that  the  plasma  may  become  anisotropic  to  the  passage  of  an 
electromagnetic  wave . If  the  temperature  of  the  plasma  is  very  high, 
then  the  plasma  can  support  pressure  (acoustic)  waves.  Alno,  if  the 
intensity  of  the  incident  radiation  is  very  high,  then  the  wave  may 
experience  some  non-linear  effects. 

To  apply  these  considerations  to  the  case  of  an  electromagnetic 
wave  passing  through  the  plasma  plume  of  a rocket,  it  is  noted  that  the 
wave,  in  principle,  interacts  with  all  three  components  of  the  plasma, 
viz.,  the  free  electrons,  the  free  ions  (both  polarities),  and  the  neutral 
particles.  However,  the  interaction  of  the  wave  with  the  neutral 
particles  is  so  small  due  to  their  low  mobilities  in  comparison  to  the 
interactions  between  the  wave  and  the  charged  particles  that  it  can  be 
neglected.  Normally,  since  the  ions  are  much  more  massive  than  the 
electrons  (typically,  nr  - 50,000  me) , the  velocity  imparted  to  the 


7 


ions  by  the  wave  is  usually  negligibly  small  compared  to  the  velocity 
given  to  the  electrons.  Usually,  the  resulting  ion  convection  current 
in  the  plasma  is  much  smaller  than  the  electron  ccnvection  current. 
However,  in  a rocket  plume,  the  ion  collision  frequency  is  much  less 
than  the  electron  collision  frequency  (typically,  * 5 x 10~3v^) , and 
the  ion  species  nuaiber  density  (due  to  simple  dissociation)  is  much 
larger  than  the  electron  number  density  (typically,  n^  « 1,000  nfi) . 
Collectively,  then,  the  reduced  ion  collision  frequency  and  the  enhanced 
ion  number  density  can  compensate  for  the  reduced  mobility  of  the 
ions  and  may  result  in  an  ion  conductivity  which  is  greater  than  the 
electron  conductivity  in  certain  regions  of  the  wake.  Ibus,  a two 
fluid  model,  viz.,  an  electron  fluid  and  a combined  negative  and 
positive  ion  fluid,  is  needed  to  accurately  describe  the  plasma  plume. 

The  intensity  of  the  electromagnetic  radiation  incident  on  the 
plasma  plume  in  a typical  in-flight  environment  is  not  large  enough  to 
introduce  non-linear  effects  into  the  wave  propagation,  but  it  is  large 
enough  to  dominate  the  static  magnetic  field  bias  of  the  earth’s  weak 
magnetic  field.  Therefore,  for  simplicity,  the  plume  is  modeled  as  a 
linear  and  isotropic  plasma  Also,  the  temperature  of  the  exhaust 
gases  are  not  high  enough  to  support  any  significant  pressure  waves? 
therefore,  for  simplicity,  the  plume  is  modeled  as  a "cold"  plasma. 

A’  Plasma  Model 

With  the  above  assumptions,  the  equation  of  motion  for  the  velocity 
v of  an  isolated  electron  or  ion  due  to  interactions  resulting  from  a 
Lorentz  force  F ,m,  a temporal  change  in  moment  P,  a spacial  change  in 
stress  and  a biasing  force  F^,  is  given  in  the  "time"  domain  by 
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whara: 

, d 8 d 

V ■ v « — v + v7v  “ -g—  v (v«7v  « 0) 

* q (E  + vAB)  = qE 

P » (snv)  v 

& = 0 

Pq  - qvAB^  = 0 

where  v is  the  measured  collision  frequency  and  q is  the  charge  carried 
by  the  species.  In  the  "frequency’'  domain,  with  e lw^  time  variation, 
the  equation  of  motion  reduces  to 

-iuimv  = qE  - mvy 

The  solution  of  the  equation  of  motion  for  the  velocity  v is  simply 
qE 

— m(v-iuj) 

If  the  convection  current  density  £ is  defined  by 
£ = nqv 

where  n is  the  number  density  of  the  species  considered,  then  a complex 
conductivity  o , or,  equivalently,  areal  and  imaginary  conductivity  or 
and  ck,  can  be  defined  as 


(B  « B) 

(T  “ 0) 
(Bq  « E) 
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where  the  plasma  frequency  Is  defined  by 
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where  m is  the  mass  of  the  species  considered. 

B.  Constitutive  Parameters 

The  above  equations  thus  describe  the  plasma  as  a non-polarized 

conducting  material  with  a permeability  permittivity  £Q,  and  a 

complex  conductivity  ac.  To  avoid  a description  of  the  plasma  with  a 

complex  conductivity,  the  complex  convection  current  is  modeled  with  a 

real  conduction  current  plus  a polarization  current.  If  an  equivalent 

lossy  dielectric  is  described  by  the  real  conductivity  o and  the 

electric  susceptibility  x » then 
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Therefore, 


Thus,  it  is  also  possible  to  describe  the  plasma  as  a polarized 
conducting  material  with  a permeability  permittivity  e £q,  and  a 
real  conductivity  o.  Note  that  e is  actually  less  than  cQ. 


O LAP?.  DONALDSON -CRiY  VISCOSITY  MODS). 


4 LAP?,  TINO-LIBBY  VISCOSITY  MOOIL 
• REP-3.  CHAM  (o,  only) 

■ NYJC/THIOKOL  (o,  only) 


6 


1 


FIGURE  2.  Comparison  of  Conductivities 
Predicted  by  Computer  Codes 
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IV.  PREDICTED  CONSTITUTIVE  PARAMETERS 
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The  predicted  maximum  conductivity  profiles  from  the  LAPP 
(both  viscosity  models),  REP-3,  arid  NWC  computer  codes  ere  plotted  in 
Figure  2.  Appendix  B and  C contain  the  -omplete  axial  and  radial  pro- 
files of  the  conductivity  as  calculated  from  the  LAPP  computer  codes 
froa  which  the  graphs  in  Figure  2 were  compiled. 

All  of  these  codes  gave  values  of  the  permittivity  of  the  pluae 

at  UFH  frequencies  essentially  the  sane  as  that  of  free  space, 

e . In  Figure  2,  the  maxinun  value  of  the  conductivity  on  each 
o 

transverse  cross-section  of  the  plume  is  plotted  as  a function  of  axial 
position  along  the  plume  for  each  of  the  codes.  A comparison  of  these 
data  shows  that  the  shapes  of  these  curves  are  quite  different;  however, 
the  maximum  values  of  the  conductivity  predicted  by  the  codes  are 
nearly  the  same. 

For  the  construction  of  the  simulated  plume,  the  highest  pre- 
dicted values  of  the  conductivity  should  be  used,  since  these  will 
produce  the  maximum  effect  on  the  susceptibility  of  the  rocket.  This 
effect  has  been  verified  by  the  theoretical  thin-wire  electromagnetic 
model.  The  conductivities  from  the  LAPP  code  are  generally  higher  than 
those  of  the  REP- 3 code,  particularly  in  the  transition  region  of  the 
plume  which  is  close  to  the  rocket.  Therefore,  the  decision  was  made 
to  use  the  conductivities  predicted  by  the  LAPP  code  with  the 
Donaldson-Grey  eddy-viscosity  model  for  constructing  the  simulated 
plume. 

A brief  description  of  the  LAPP  code  is  contained  in  Appendix  A. 
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V.  PREDICTED  CONDUCTIVITY  PROFILES 


The  output  of  the  LAPP  computer  code,  as  discussed  in  Appendix 
A,  contains  the  electron  density  and  electron-neutral  collision  fre- 
quency at  all  radial  points  for  each  axial  print-out  station.  The 
electrical  conductivity  of  the  exhaust  plume  has  been  calculated  at 
these  sane  points  to  determine  the  complete  axial  and  radial  conduc- 
tivity profile  in  the  wako  of  the  rocket. 

A sample  of  the  output  for  the  Redeye  missile  is  shorn  in 
Appendix  B.  Each  succeeding  page  contains  printouts  at  axial  stations 
corresponding  to  the  print  increment.  Note  that  the  data  is  not 
equally  spaced  in  either  the  axial  or  the  radial  directions.  Appendix 
C contains  the  same  data  as  in  Appendix  B;  but  for  convenience,  the 
data  is  presented  at  equidistance  spaces  in  both  the  axial  and  radial 
directions. 

Graphs  of  the  conductivity  profiles  are  shovm  in  Figure  3 for 
the  equilized  data  contained  in  Appendix  C.  In  Figure  3a,  the  conduc- 
tivity is  plotted  as  a function  of  axial  distance  behind  the  rocket 
nozzle  at  several  radial  positions;  ir.  Figure  3b,  the  conductivity  is 
plotted  as  a function  of  radial  distance  from  the  center  line  of  the 
rocket  motor  at  several  axial  positions.  In  Figure  4,  the  maximum  value 
of  the  conductivity  at  each  cross-section  is  plotted  as  a function  of 
axial  position.  Figure  5 contains  a 2-dimensional  equi-contour  plot 
of  this  same  information.  In  Figure  6a,  a 3-dimensional  relief  map  is 
shown  of  the  conductivity  profile.  Figure  6b  is  Figure  6a  rotated  by 
180  degrees.  For  clarity,  the  radial  scale  is  increased  by  a factor 
of  4.  Notice  thac  in  the  above  plots,  it  is  the  log  of  the  conductivity 
that  is  used. 
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Since  the  thin  wire  moment  method  codes  predict  that  regions  of 

-2 

the  plume  with  values  of  conductivity  less  than  approximately  1x10 
mhos/meter  are  insignificant,  the  first  10  feet  of  the  plume  out  to 
approximately  1 foot  in  radius  contains  the  significant  part  of  the 
plume.  An  enlargement  of  the  conductivity  of  this  portion  of  the  plume 
is  shown  in  Figure  7.  Again,  in  Figure  7a,  the  conductivity  rs  plotted 
as  a function  of  axial  distance  behind  the  rocket  nozzle  at  several 
radial  positions;  and,  in  Figure  7b,  the  conductivity  is  plotted  as  a 
function  of  radial  distance  from  the  center  line  of  the  rocket  motor  at 
several  axial  positions.  In  Figure  8,  the  maximum  value  of  the  conduc- 
tivity at  each  cross-section  is  plotted  as  a function  of  axial  position. 
Also,  in  Figure  9a,  a 3-dimensional  relief  map  of  the  conductivity  is 
shown.  Figure  9b  is  Figure  9a  rotated  by  180  degrees.  Again,  for 
clarity,  the  radial  scale  is  increased  by  a factor  of  6.  Notice  that 
the  expanded  plots  are  linear  in  the  conductivity. 
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APPENDIX  A 


The  LAPP'  computer  program  for  predicting  nonaquilibrium, 
low  altitude  rocket  plume  properties  is  described  in  this  Appendix. 

The  analytical  model  assumes  parallel  turbulent  (or  laminar) 
mixing  between  concentric  chemically  reacting  streams.  The  equations 
for  tree  shear  layer  mixing  with  nonequilibrium  chemistry  are  solved 
via  a mixed  implicit/explicit  finite  difference  scheme  which  efficiently 
predicts  flow  properties  and  composition,  even  when  many  chemical 
reactions  are  near  equilibrium. 


A1 , > INTRODUCTION 


The  LAPP  computer  program  can  accurately  determine  electro- 
magnetic wave/plume  interactions  and  can  be  used  to  predict  the 
electrical  properties  of  a typical  turbulent  after-burning  rocket 
exhaust  plume.  The  program  uses  a gas  dynamic  model  (parallel  mixing 
between  two  concentric  streams) , and  will  account  for  nonequilibrium 
chemistry  effects).  Therefore,  finite-rate  chemical  kinetics  are 
incorporated  into  the  rocket  plume  calculations  to  accurately  predict 
plume  temperatures , electrical  properties,  etc. 

Conceptually,  the  numerical  solution  of  the  equations  describing 
axisymmetric  mixing  with  nonequilibrium  chemistry  presents  few 
difficulties,  except  in  non-equilibrium  flows  where  one  or  more  of  the 
chemical  reactions  is  at  or  near-equilibrium,  a situation  typical  of 
relatively  low  altitude  (<  70  kft)  afterburning  plumes. 

Therefore,  in  the  LAPP  computer  program  a implicit/explicit 
numerical  technique  is  used  to  solve  the  partial  differential  equations 
(in  finite-difference  form)  describing  turbulent  (or  laminar)  shear 
flows  with  non-equilibrium  chemistry,  i.e.,  implicit  differences 
are  used  in  the  solution  of  the  species  conservation  equations  and 
explicit  differences  are  used  for  the  momentum  and  erargy  equations. 
This  mixed  implicit/explicit  scheme  eliminates  the  instability  problems 
which  might  otherwise  arise. 

The  gas  dynamic  model  assumes  parallel  mixing  between  the  rocket 
exhaust  products  and  surrounding  air  (either  quiescent  or  moving) , and 
allows  for  non-uniform  initial  conditions  at  the  nozzle  exit  plane. 
Lewis  and  Prandtl  numbers  are  assumed  to  be  constant,  and  pressure  is 
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allowed  to  vary  parallel  to  the  plume  axis.  Turbulent  transport  is 
described  via  an  appropriate  eddy  viscosity  model  and  Sutherland's 
law  is  used  to  calculate  the  viscosity  for  laminar  flow.  The  program 
will  allow  any  chemical  reaction  mechanism  (and  associated  rate  co- 
efficients) to  be  used  as  long  as  thermodynamic  data  are  available 

for  all  species.  Thermodynamic  data,  taken  directly  from  the  JANNAF 
2 

Tables,  are  input  in  tabular  form. 

This  appendix  presents  governing  partial  differential  equations, 
their  finite  difference  formulations,  the  various  eddy  viscosity  models 
which  may  be  input  to  the  program,  and  a description  of  the  input  data. 
The  computer  output  gives  detailed  axial  and  radial  distributions  of 
velocity,  temperature , density  and  species  mole  fractions.  These 
results  are  used  to  calculate  electron  and  ion  densities  and  collision 
frequencies  with  neutral  particles,  which,  in  turn,  are  used  to  determine 
the  electrical  constitutive  parameters. 
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where i 


c ■ specific  heat  of  mixture 
P 

c - specific  heat  of  ith  species 
Pi 

Fi  ■ defined  as  X^/W(» 

hi  - enthalpy  of  ith  species 

La  • Lewis  number  (laminar  or  turbulent) 

p - static  pressure 

Pr  “ Prandtl  number  (laminar  or  turbulent) 
r “ coordinate  normal  to  jet  centerline 
R * universal  gas  constant 
T - static  temperature 
u * x component  of  velocity 
v * r component  of  velocity 

■ molar  rate  of  production  of  ith  species 
W ■ molecular  weight  of  mixture 

« molecular  weight  of  ith  species 
x ■ coordinate  parallel  to  jet  centerline 

■ mole  fraction  of  ith  species 
* mass  fraction  of  ith  species 

y » viscosity  (or  eddy  viscosity  for  turbulent  flow) 

The  conservation  equations  are  solved  subject  to  initial  and 
boundary  conditions  at  the  no«sle  of  the  rocket  and  at  the  free-stream 


boundary : 
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* 1 .'■fTW*  '■V 


'■  ■ 1 1 H " !.'U  I,  I. »'! . Rffi  4*  gpgpp  JUJIUU .. 


x = 0:  u = u(r) , (r) , T ■ T(r) 


r = 0: 


3u 

3r 


3T 

3r 


3F . 

l 

3r 


(A6) 


r ■*■  u -*■  u , F. 

e x 


(F,  ) , T -*•  T 
l e e 


Pressure  is  allowed  to  vary  in  the  axial  direction  according  to. 


2 3 

o = c + c,x  + c„x  + c,x 
O 1 2 3 


(A7) 


where  c , c, , c_  and  c„  are  inout  coefficients, 
o 1 2 3 


B. 


Transformation  to  Stream  Function  Coordinates 


It  is  convenient  to  transform  the  equations  into  a streamline 
coordinate  system  and  utilize  the  stream  function,  V,  as  the  radial 
coordinate.  The  transformation  from  cartesian  (x,r)  coordinates  to 
streamline  (x,'!')  coordinates  (which  automatically  satisfies  global 
continuity)  is  defined  by: 


u,  W 

^ = pur 


(A8a) 


su  ™ 

* 3^  = -pvr 


(A8b) 


The  governing  equations,  then  take  the  foim: 


Species 


DF.  , „ r 2 3f.  w. 

x _ 1 _3_f  ,Le.  UPur  x.  _x 

3x  ? 3^ 1 'Pr  Y 3^j  1 up 


(ASa) 


and,  on  the  axis  of  symmetry,  r = ¥ = 0 


3F,  r 32F.  w. 

— — = 2p  + — 

3x  M Pr'  2 up 

3\J/ 
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(A9b) 


’’i  r ' r i H.II i’r-l,  'i-.ii,,  1 ■ 


Momentum 


3u  m JL_  d£  , 1_  _3  .upur^  3u 
3x  " Pu  dx  f 3¥l  V 34* 


(AlOa) 


and,  on  the  axis  of  symmetry,  r « ¥ - 0 


3u 

3x 


.i^£  + 

pu  dx 


2u 


.2 

3 u 

2 

3Y 


(AlOb) 


Energy 


i^£.iyh;  + I _L[!e  Had  II 

P dx  pu  J i i if  3»lPr  ¥ 9* 


+ 


Upur  3u  2 
^2  u3r 


Le  3T  r 3Fi 
Pr  34-  J Cp±  3«TJ 


(Alla) 


and,  on  the  axis  o£  symmetry,  r 


c — a I + 2y  (-£■)  — J h w 

p 3x  p dx  ulPrJ  a 2 pu  “ ni  i 


(Allb) 


C.  Finite-Difference  Formulation 

The  governing  set  of  parabolic  partial  differential  equations, 
are  first  rewritten  in  finite  difference  form  and  then  solved  using  a 
forward  inarching  technique.  The  chemistry  terms,  w^ , in  the  species 
continuity  equations  are  evaluated  via  implicit-differences;  the 
diffusion  terms  in  the  species  continuity  equations  and  the  complete 
energy  and  momentum  equations  are  evaluated  via  explicit-differences. 
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Mil.  SOLUTION  OF  FINITE  DIFFERENCE  EQUATIONS 
A.  Integration  Step  Size 

Should  the  computed  species  mole  fraction  at  any  radial  point 
become  negative  (typically,  because  the  chemistry  is  "fast,"  and  one 
or  more  reactions  are  near-equilibrium),  the  step  size  is  repeatedly 
halved  until  either  the  species  mole  fraction  becomes  positive  or  the 
step  size  becomes  less  than  some  minimum  step  size.  In  the  latter 
case,  the  program  terminates. 

The  number  of  grid  points  cannot  be  allowed  to  expand  without 
bounds  because  of  the  limited  storage  capacity  of  the  computer. 
Therefore,  the  number  of  points  is  halved  either  when  the  mesh  increases 
to  twice  its  original  size  or  the  number  of  points  exceeds  26.  The 
computer  prints  all  output  at  the  station  at  which  halving  occurs. 
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AIV.  CHEMICAL  REACTION  RATE  EQUATIONS 


A maximum  of  25  possible  reactions  are  included  in  the  programs 
with  rate  coefficients  kr  expressed  in  the  form* 

kr  = AT  Nexp(B/RT) 

For  tike  Redeye  missile  the  reactions  listed  the  following  table  are 
considered. 

In  the  reactions,  M is  an  arbitrary  third  body.  In  this  program, 
all  species  au :e  assumed  to  have  equal  third  body  efficiencies. 


Rate  coefficient  data  for  typical  rocket  plume  reactions  may  be  found 
in  the  JANNAF  Thermochemi  al  Tables. ^ 
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AV.  TRANSPORT  PROPERTIES 

A.  Turbulent  Eddy  Viscosity  Models 

The  following  eddy  viscosity  models  are  incorporated  into  the 
program. 

(Tlnq/Libby) 

Initial  region, 

pi 

p * pc  » 0.00137  x lu.  - u |p(— 

i j e1  p 

Developed  region, 

p 

U « pe  « K r,  Ju  - U I p (-—) 2 A 2 
4 o e 1 p r 


where 

n - / 2 /r  (p  /p)r'dr' 
o o 

(Donaldson/Gray ) 

Initial  region 

W ■ P«  " - r^)P  luQ  - uJ/2 

Developed  region, 

p » pe  = K r^  p|uQ  - uJ/2 

where 


p = density 

£ » eddy  diffusivity  for  turbulent  flow 
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(A12) 


(A13) 


(A14) 


(A15) 


K » eddy  viscosity  coefficient  (for  Ting/Libby  model) 

K.  = eddy  viscosity  coefficient  (for  Donaldson/Gray  model) 

Specifically, 

K = 0.025 


and 


0.0468  + (-0.0460  + 0.0256  ] 


(m^  <;  1.2) 


K = 0.0248 


(M^  > 1.2)  (A16) 


where  is  the  value  of  the  Mach  number  at  the  half  radius  r^  (i.e., 

at  the  value  of  r where  u * (u  + u )/2). 

o e 

r,  is  the  value  of  n where  u - (u  + u )/2.  r.  is  the  inner 
i o e i 

mixing  zono  radius  and  is  defined  as  the  value  of  r where  (u  - u )/ 

o e 

(u.  - u ) = 0.75. 

3 e 

In  the  above  equations 

u = velocity  at  the  axis  of  symmetry,  r*0 
o 

ue  = velocity  at  the  edge  of  the  mixing  layer  (free  stream) 

Uj  = velocity  at  the  nozzle  (jet)  exit  plane 

and 


r . 
3 

and 


radius  at  the  nozzle  (jet)  exit  plane 


B. 


Pq  = density  at  the  axis  of  symmetry,  r=0 
Pj  = density  at  the  nozzle  (jet)  exit  plane. 

Laminar  Flow 

Sutherland's  Law  is  used  to  describe  the  viscosity  as  a function 
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AVI.  PLUME  ELECTRICAL  PROPERTIES 


Electron  density  and  electron-neutral  collision  frequency  are 
computed  at  all  radial  points  for  each  axial  print-out  station. 

A.  Electron  Density 

n ■«  0.733 (1022) X _ pT-1  ml”1  (A18) 

e e 

where  p is  in  atm  and  T in  degrees  K. 

B.  Collision  Frequency 

v - 4.57(1027)pT”*  £ X.Q  sec"1  (A19) 

G X 6^ 

2 

where  p is  in  atm,  T in  degrees  K and  Q in  cm.  The  electron-neutral 

6 • 

X 

collision  cross-sections  used  in  the  calculations  and  given  in  the 
following  table  are  those  which  characterize  typical  solid  propellant 
exhaust  plumes.  Similar  expressions  are  used  to  calculate  the  densities 
and  collision  frequencies  for  the  ions  considered. 


SPECIES 

Qe  (cm2) 

X 

CO 

2.08  (10”23)v  ++  2.46 (10~16) 
e 

C°2 

4 . 7 (10_8) v _1 
e 

H.O 

-2 

5 . 9v 

2 

e 

HC1 

1.85v  "2 

1 

e 

"2 

3.29(10”23)v 

6 

«2 

1.45 (10~23) v + 8.9(10”16) 
e 

t C 4 

vg  * 6.21(l(r)T*  cm/sec 
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AVI  I.  THERMODYNAMIC  DATA 

The  thermodynamic  properties  (specific  heat , Gibbs  free  energy 

and  enthalpy)  for  each  species  are  taken  directly  from  the  JANNAP 

2 

Thermochemical  Tables,  and  input  to  the  program  in  tabular  form  as  a 
function  of  temperature.  Linear  interpolation  is  used  to  define 
thermodynamic  properties  at  the  local  temperature. 


APPENDIX  B 


LAPP  computer  code  output  for  the  Redeye  Missile  (unequally- 
spaced  data) . 
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l.lOt  *11# 

1.39t*ll#  1 . 4QE*  37# 


1.72E-05 

1.32c-35 

9.36006 

5.50E-06 

2.est'-u(> 

6.2eE-G7 


EPSILON  # 

# 

<ro/M»  # 

iimxxmi 

8.94F-12# 
6.84E-12# 
8.84E-12# 
8.34E-12# 
9. 85E-12# 
9.8SE-12# 
8 .85E-12# 
8.85E-12# 
8.85E-12# 
8.95F-12# 
9.95E-12# 
9. 95E-12# 
9.85E-12# 
8.8SC-12# 
9.99E-12# 
9.8SE-12# 
8.85E-12# 
8.85E-12# 
9. 95E-12# 
8.85E-12# 
8.8SE-12# 
9.85E-12# 
4.95E-12# 
9.95E-12# 

8. 956- 12# 
8.a5E-12# 
8.8SE-12# 
8. 95E-12# 
9.95E-12# 

9.956- 12# 
S.95E-12# 
8 . 89E”12* 

1. 956- 12# 
8.85E-12# 
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P0INT24) 

NOZZLE  RACKS 

•POCKET  l 

REDEYE 

# 

FRECtiENCY  * 

6.09 

1. 

48E 

•0  2 

•POSITION  1 

5000(FT)/10(FT/S)  • 

2 , 50  E*0  6 • 

cm 

(M) 

•PRESSURE  l 

0.632  (ATMOSPHERES# 

(HZ)  • 

3S3SC331 

cssrssstssssxssmsisssmsssiasissssiiscstsu^ssis 

RADIAL) 

relative* 

ABSOLUTE# 

Ei. EOT 90 6* COLL  IS  ION# 

plasma  • 

SIGMA  * 

EPSILON  • 

INDEX 

RACKS 

♦ 

« ACIDS 

• 

CENSITY  * 

FREQUE9CY#F9EQUENCY# 

* 

• 

• 

(M) 

• 

(1/N3I  * 

(1/S)  • 

(1/S)  # 

(HHC/N)  * 

(FO/H)  • 

t3X2SXS3S;233::2 

sss 

3SS3133 

XXSSXS38S  33ISS8I XS  SBISISSSSS3SXSS3SSS8SSS3ISI23ISS3S 

1 

0.00 

• 

0.00 

• 

2 » 07F *1 6* 

2 . 41E  *11# 

1.29E*09f 

2.42E-03* 

8.046-12# 

2 

1.39 

* 

.03 

• 

1.99L*16* 

2.40E9H# 

1 . C6E* 09# 

2.32E-03* 

6.04C-12# 

3 

3.77 

♦ 

.06 

« 

1 • 73fc  *16* 

2 . 43E  + 11* 

1 • 18t*0  9# 

2.04E-03* 

8.85E-12# 

4 

5.6* 

• 

.09 

• 

1.336*16* 

2.396*11# 

1 • 05E*  0 9# 

1.62E-03* 

6.65E-12* 

5 

7.60 

* 

.11 

• 

9 • 776  ♦ 1 5* 

2 « 38E  *11# 

S • 07E*  08# 

1.15E-03* 

6. 55E-12# 

6 

9.55 

• 

.14 

• 

6.17E*15* 

2.37E*U# 

7.056*03# 

7.33E-04* 

8.056-12* 

7 

11.54 

♦ 

.17 

• 

3 .466  *15* 

2 . 35E  *li# 

5.2  0E*  09# 

4.15E-04* 

0.056-1?# 

8 

13.57 

# 

.20 

* 

1 .756*15* 

2.  J3E911# 

3.76E*09# 

2.12E-04* 

6. 856-12# 

9 

15.65 

« 

.23 

• 

8.106*14* 

2.  J IE  ♦ 1 1 * 

2 • 56E*  0 6# 

9.90F-05* 

8.35E-12# 

10 

17.76 

♦ 

.26 

• 

3.51C*14* 

2.27E9H* 

1.66E*08# 

4.35E-05* 

8.85C-12# 

11 

19.69 

♦ 

.29 

« 

1 .46E  *14* 

2.246*11# 

1.08E*08# 

1.84E-05* 

e. 056-12* 

12 

22.27 

♦ 

.33 

• 

5.956*13* 

2.207*11# 

6. 936 * f 7# 

7.6JE-J6* 

6.056-12# 

13 

24o  64 

* 

.36 

• 

2 . 49f *1 3* 

2.15€*U# 

4.47E*0 7# 

3.256-06* 

9.65E-12# 

14 

27.11 

♦ 

.40 

• 

1 .167  913* 

2.1 36 *11# 

3.066*07# 

1.56E-06* 

8.05E-12# 

15 

23.64 

* 

.44 

• 

7 . 64C ♦ 12« 

2.05E911# 

2 . 486*  0 7 • 

1.Q5E-06* 

8.056-12# 

16 

32.40 

♦ 

.49 

ip 

1.04E913* 

1.99E911# 

2.89E*07# 

1.47E-06* 

9.856-12# 

17 

35.25 

♦ 

.52 

• 

4.04E913* 

1.92E+11* 

5.716*07# 

5.936-06* 

8. 05E-12# 

14 

36.27 

• 

.56 

• 

6.94E913* 

1 • 66£  *11# 

7.43E*07# 

1.04E-35* 

9.85E-12* 

19 

41.46 

* 

.61 

4 

9.29f  913* 

1.79E911* 

0.656*07# 

1.46F-35* 

0.05E-12# 

20 

44.96 

♦ 

.66 

• 

1 • 1 3C  914* 

1.72E*11# 

9, 53E*07# 

1.85E-05* 

B.05E-12# 

21 

49,54 

© 

.72 

• 

1.27E914* 

1.656*11# 

1.01E*0«# 

2.17E-05* 

8.05E-12# 

22 

52.46 

♦ 

.77 

• 

1 .36E*14* 

1.586*11# 

1.056*08# 

2.42E-05* 

9.45E-12# 

23 

56.67 

♦ 

.64 

« 

1,396*14* 

1.526911* 

l.C6E*09# 

2.5SE-05* 

8.85E-12# 

24 

61.22 

♦ 

.90 

• 

1.37F914* 

1.45E *11# 

1.056*08# 

2.66E-05* 

0.856-12# 

25 

66.12 

♦ 

.96 

• 

1.30E914* 

1. J9E*ll# 

1.02E908# 

2.63E-05* 

8.05E-12# 

26 

71.43 

♦ 

1.05 

• 

1 .196  914* 

1.346*11# 

9.81E*07# 

2.516-05* 

8.05E-12# 

27 

77,15 

• 

1.14 

• 

1.06E914* 

1.296*11# 

9.236*07# 

2.31E-05* 

8.05E-12# 

2 * 

33.31 

♦ 

1.23 

• 

9.02E*13* 

1.24E  *11# 

8.536*07# 

2.046-05* 

8.85E-12# 

2 i 

o9.09 

* 

1.33 

« 

7,336*13* 

1. 2 IE  *11# 

7.726*07# 

1.736-05* 

6.85E-12# 

30 

96,66 

• 

1.43 

• 

5 • 7 St *13* 

1.176*11# 

6. S3E*07# 

1.39E-05* 

8.65E-12# 

31 

104.24 

♦ 

1.54 

• 

4 .2  9C  913* 

1.15C911* 

5. 986*07# 

1. 056-05* 

8.056-12# 

32 

111.90 

♦ 

1.65 

• 

2 . 96E  9 1 3* 

1.136*11# 

4.  99E*07# 

7 . 41 E-0  fi* 

9.95E-12# 

33 

119.76 

© 

1.77 

• 

l.»!E  913* 

1.116*11# 

3.946*  ’• 

4.64E-06* 

6.056-1 2# 

J4 

127.63 

♦ 

1.89 

• 

6.55E  912* 

1.106*11# 

2 . b3E  ♦ 0 7# 

2,21 F-06* 

8. 05E-12# 
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i 
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#POINT25 

# 

NC 27LE 

kACILS 

•POCKET  1 

REQEV  E 

# 

FREQUENCY  # 

# 

6.19 

• 

1.44 

2-02 

•POSITION  1 

5QQQtFT)/10(F?/S>  • 

2 • 50E+0  8 # 

• 

< M » 

# 

(HI 

•FP£SSU5c  1 

0.912  (ATMOSPHERES# 

(M/S  • 

IUS33ISS 

3sat:«sit*itstaii3ii 

ixz3:3  33iimmstisss3i:sxsri 

IIXSSIIICI 

• 

CAOIAL* 

RELATIVE* 

A8SCLUTE# 

ELECTION* 

COLLISION* 

PLASMA  # 

Slbri  * 

EPSILON  « 

» 

INDEX 

RACKS  * 

SACKJS 

• 

GtNEITY  • 

FREQu£NCV#FRE0U6\CV# 

• 

# 

• 

()<) 

• 

(1/M3)  * 

(1/S)  < 

(1/S)  # 

(MHC/Mt  * 

(FO/M)  • 

imsiu 

iiisxtiixx 

Z3is: 3:i2t:x;::t x: 21 

IX3I33  3ZBI3fimr3miI:f  XII3I 

IXIIXIXIK 

1 

3.30  * 

c.oo 

i 

1.106  *16* 

2.  3 96*11* 

9.426*08# 

1.30E-38* 

8.95E-12# 

2 

1.91  * 

.61 

• 

1.056*16* 

2 . 39E  *11* 

9. 21690's# 

1.246-03* 

9. 45E-12# 

? 

3 . a 1 * 

.06 

• 

9.12t*lE* 

2.386*11# 

8.576*09# 

1.066-03* 

S.85E-12# 

9 

5.76  * 

.04 

• 

7.1 36*1 5* 

2.38E+11# 

7.59E+39# 

9.48E-04* 

S.65E-*2# 

5 

7.71  • 

.11 

• 

5. 066*1 5* 

2 . 37E  * 1 1 # 

6 • 19C*0  1* 

4. 036-04* 

3.856-12# 

6 

9 .<>  6 * 

.14 

3.236*15* 

2. 35E*11# 

5.106*09# 

3.866-04* 

5. 856-12# 

7 

11.69  * 

.17 

• 

1.966*15* 

2 . 346  * 11# 

3 • 476*0  9* 

2.25E-04* 

8.85E-12# 

4 

n 

11.74  * 

.20 

1* 

9.646*14* 

2. 316*11# 

2.426*03# 

1.206-34* 

3.856-12# 

9 

15.44  * 

.23 

• 

4 • a 3E ♦ 1 4* 

2. 24E  *11# 

1.97E*0d# 

5.946-05* 

1. 95E-12# 

10 

17.99  * 

.27 

• 

2.24t*14* 

2.266*11# 

1.346*0?# 

2.79E-05* 

d • 95E-12# 

11 

20.21  * 

.30 

f 

6.9*E*13* 

2 • 22E  *11# 

9.976+07# 

1.266-35* 

8.956-12# 

12 

22.50  * 

.33 

# 

4.36E+13* 

2.1 96  *11# 

5.93E+07# 

5.62E-06* 

4 , 85r-12# 

13 

24.47  ♦ 

.37 

• 

1.93E+1J* 

2. 146*11# 

3.956+07# 

2.546-06* 

8.856-12# 

14 

27.14  • 

• 40 

• 

9.436 *12* 

2.096*11# 

2.766*07# 

1.27E-06* 

4.85E-12# 

15 

29.92  * 

.44 

• 

6.10E  +12* 

2.046*11# 

2.256*07# 

8 .696-0  7* 

8. 956-12# 

16 

12.61  * 

.44 

• 

6 . 5 IE  + 12* 

1. 996*11# 

2.626*07# 

1.216-06* 

4. 956-12# 

17 

35.45  * 

.52 

# 

3.306*13* 

1. 93E  *11# 

5.166+07# 

4,e3E-36* 

S. 856-12* 

Id 

34.44  * 

.57 

• 

5.616*13* 

1.96E  + 11# 

6.726*07# 

*.4>jc-0fc* 

9. 856-12# 

19 

41.60  * 

.61 

• 

7.6  7E*1 3* 

1 .9QE  *11# 

7.86E+07# 

1.206-35^ 

8. 956-12# 

23 

44.95  * 

.66 

# 

9.416*1  1* 

1.736*11# 

8.716*07* 

1.53E-05* 

9.356-12# 

21 

44.51  * 

.72 

4 

1.056*14* 

1.6 76 *11# 

9.316*07  # 

1. 526-3  5* 

•. 956-12# 

22 

52,15  * 

.77 

« 

1 .176*14* 

1.6J£*11# 

9.73E+37# 

2.05E-05* 

8.956-12# 

21 

56.45  • 

.63 

# 

.216*14* 

1.546*11# 

9.896*07# 

2,226-05* 

9. 356-12# 

24 

60.15  * 

.90 

• 

1.216*14* 

1.43t*ll* 

9.99C+Q7# 

2. 326-05* 

9.956-12# 

25 

65.56  * 

.37 

# 

1.146*14* 

1.42E*11# 

9.) 3E*  07# 

2.34E-05* 

8.856-12* 

26 

74,70  * 

1.04 

# 

1 . 1 0C  ♦ 1 4* 

1 • 36E  *11# 

9.426+07# 

2.2rE-C5* 

9. 85E-12# 

27 

76.20  * 

1.12 

( 

9.966*1 J* 

1 • 31E  *11# 

9.966*07# 

2.146-05* 

4.95F-12# 

2 * 

42.11  * 

1.21 

« 

9.726*1 1* 

1.276  *11# 

9.396*07# 

1.94E-05* 

3.85E-12# 

29 

63,4?  * 

1.30 

f 

7.366*13* 

1.236*11# 

7.706*07# 

1.696-35* 

8.956-12# 

31 

15.16  * 

1.4C 

• 

5.  (76  + 13* 

1.156*11# 

6.946*07# 

1. 416-35" 

8.956-12# 

11 

U2.27  • 

1.51 

« 

4.646  +13* 

1 . 16E  * 11# 

6. 116*0T  # 

1.12E-05* 

9.856-12# 

12 

109.73  * 

1.62 

• 

3.416+13* 

1 . 14E  *11# 

5,246*07# 

4.436-06* 

8. 956-12# 

11 

U7.JC  . 

1.75 

• 

2.  3 46*13* 

1. IZE *11# 

4.346*07# 

5 , e 76-0  6* 

9. 35F-12# 

34 

125.2c  * 

1.45 

0 

1 • 43r  *13* 

1 . HE  *11# 

3.396*07# 

3.646-36* 

4.856-12# 

15 

111.25  * 

1 .97 

9 

6.67C*12* 

l.Q'9E*ll# 

2.  526*07# 

1.72E-3b* 

9. 95E-12# 

11:3133: 
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t 

6.70 

1 

1. 

49E 

-02 

•POSITION  1 

500Q(FTI/10«FT/S)  # 

2. 50E*0  5 # 

• 

(H) 

• 

(Ml 

•PRESSURE  1 

0.932  (ATMOSPHERES* 

(HZ)  • 

sastssa 

= r 

31X81313333 

ss 

^sieiamxtistiszxissssasBxistiistxiiiv 

• 

PAOIAL* 

RELATIVE* 

42S0UJTE# 

ELECT ^QP*  COL LIS  ION# 

PLASMA  f 

SIGMA  * 

EPSILOP  • 

# 

INOEX 

• 

F.ACIUS 

♦ 

R ACIUS 

• 

DENSITY  •FREQUENCYOFPCmNCY# 

♦ 

• 

f 

# 

♦ 

(M> 

* 

(1/MS*  • 

(l/S)  • 

(1/SI  # 

(MHG/M)  * 

(FD/MI  • 

12X33X1 

sitisisisailixssssxiii 

BSCSS3S8SBJ 

I8IS88SS8S 

1 

• 

0.00 

♦ 

0.00 

• 

5.65E#15* 

2. J7£*ll* 

6.75E*03# 

6.72E-04* 

8. 956-12# 

2 

• 

1.94 

* 

.03 

# 

5. 39E*15* 

2.37E*li# 

6.59E408* 

6.41E-Q4* 

8.85E-12# 

1 

f 

3 • a 6 

• 

.06 

• 

4 ,6(E  415* 

2.J7E+11# 

6.14E*08# 

5.576-04* 

9.85E-12# 

4 

» 

5.44 

• 

.09 

• 

3 .69C  tl5e 

2.  36C ♦ 11 # 

5.45E*08# 

4.4uE-34* 

8. 85E-12# 

5 

# 

7.51 

• 

.12 

« 

2.64E»15* 

2.35E+11# 

4.61E*09# 

3.17E-04* 

8.85E-12# 

6 

# 

3.91 

.14 

« 

1.7  2E  415* 

2 . 34E  *11# 

3.736*08# 

2.G8E-JA* 

9.85E-1Z# 

7 

# 

11.94 

♦ 

.17 

* 

1.0  3E*15* 

?.32E*11# 

2 . .9*E*0  8# 

1.25E-04r 

8.85E-12# 

a 

• 

13.91 

* 

.21 

• 

5 .7  IE  *14* 

2.33E+11# 

2.15E*Q3# 

7. 016-95* 

5.85E-12* 

9 

f 

16.03 

* 

.24 

# 

2.97E*14* 

2.27E*11# 

1.55E*03# 

3.66E-05* 

8.95E-12# 

10 

* 

19.20 

* 

.27 

* 

1 .46C+14* 

2.24E+11# 

1.096 *oa# 

1.84C-G5* 

3.95E-12# 

n 

# 

20.43 

» 

.30 

# 

6.95E*13* 

2. 2 IE *11# 

7,48E*07# 

8.35E-06* 

8.95E-12* 

12 

• 

22.73 

* 

.34 

# 

3 . 2 3E  *1 3* 

2.17E*U# 

5 . 10E ♦ 07# 

4.18E-06* 

8. 656-12# 

13 

• 

25.11 

* 

.37 

# 

1.51C*13* 

2. 13E  *11# 

3. 49E*  U7# 

2.00E-06* 

8.85E-12# 

14 

• 

c’7.50 

♦ 

.41 

* 

7.74E#12* 

2.0  9E*U# 

2.50E+Q7* 

1.05E-06* 

9.95E-12# 

15 

• 

30.15 

* 

.44 

• 

5. 296*12* 

2.04E*11* 

2.06E*07# 

7.32E-07* 

9 • asr-12# 

io 

• 

32.34 

♦ 

.40 

# 

7.16E*12* 

1. idE*ll» 

2.40fc*Q7# 

1. 02E-36* 

8.85E-12# 

17 

* 

35.66 

* 

.53 

# 

2.79E413* 

1.93E*11# 

4.73f:*Q7# 

4. 06F-06* 

8. 95E-12# 

ie 

# 

58.62 

* 

.57 

• 

4.73E*13» 

1.87E+11# 

6.l7E*07# 

7.13E-06* 

3.95E-12# 

19 

# 

41.75 

♦ 

.62 

• 

6.49E*1J* 

1.81E- 11# 

7.23E*07# 

i.aif-35* 

8. 95E-12* 

20 

# 

45.05 

♦ 

.b6 

» 

8.0ir*13* 

1.74E*11# 

3 . 34E*  G7# 

1.29E-35* 

9.85E-12# 

21 

# 

49.57 

.72 

* 

9r23E»13* 

1.68E*11# 

8 . 62E  * 0 7# 

1.55E-15* 

8. 95E-12# 

22 

• 

52.31 

♦ 

.77 

f 

l .0  IE  ♦ 1 4* 

1.62E  4-11P 

9.03E*07# 

1.76E-05* 

8.95E-12* 

23 

• 

56.31 

♦ 

,93 

« 

1 • 0 6E  ♦ 1 4* 

1.56E+11# 

9.26E*07* 

1.52E-Q5* 

8. 45E-12# 

24 

• 

60.56 

.94 

f 

l.C«C*14* 

1.5ClE*ll# 

9 , 32E ♦ 07# 

2.03E-05* 

9.95E-12# 

25 

• 

65.16 

♦ 

.96 

* 

1.06E+14* 

1.4'jE*11# 

9.24E+07# 

2.08E-05* 

8.85E-12# 

26 

* 

70.12 

* 

1.03 

» 

1.01E»14* 

1.3<i£*11# 

9.3ie*37* 

2.05E-05* 

9.95E-12* 

27 

• 

75.42 

♦ 

1.11 

# 

9.31F»1 j* 

1. J3E+11# 

9 . 66L*  0 7 # 

1.97E-05* 

8.85E-12# 

28 

# 

61.11 

* 

1.2C 

• 

6 • 33E ♦ 1 3* 

1.29E  + 11# 

9. 19E+07# 

l.e2E-05* 

8.856-12# 

29 

• 

o7 . 2 0 

• 

1.29 

f 

7, 2 It  ♦ 1 3- 

1 . 25E  *11# 

7.626*07# 

1.636-05* 

9.85F-12# 

3'1 

# 

43.69 

* 

1.30 

f 

6 . U JE  ♦ 1 3* 

1,2  It ♦11# 

6. 97E*07# 

1 . 406-0  5* 

8.95F-I2# 

31 

# 

103.55 

» 

1.43 

« 

4 , 85C  *13* 

1.19E  + 11# 

6.25E+07# 

1.16E-05* 

8.95E-12* 

32 

• 

107.75 

* 

1,54 

# 

3.7  IE ♦ 13* 

1 . 15E ♦11# 

5.48E*07# 

9.I0E-06* 

8.85E-12# 

53 

* 

115.25 

♦ 

1 .70 

# 

2.71E*13* 

1. 1 3E  * 11 # 

4.53E*Q 7# 

6.75E-06* 

8. 35E-12# 

54 

• 

122.97 

* 

1.81 

* 

1 • 34E  *1 3* 

1.12E+11# 

S.85E*0 7# 

4.646-06* 

8.95F-12# 

35 

# 

130.36 

* 

1 .93 

* 

! .116*13* 

1 , 1 0E  ♦ 1 1 # 

2.99E*07# 

2.84E-06* 

35E-12# 

56 

* 

173.  )4 

* 

2.05 

« 

5 . 1 4E  ♦ 1 2* 

1. 096*11# 

2.04E*07# 

1.32E-06* 

8.85E-12# 
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•P0INT27 

• 

NOZZLE  9ACILS 

ROCKET  « 

REOEVE 

• 

FREQUENCY  # 

• 

7.00 

# 

1. 

45C 

-CO 

POSITION  1 

5800(FT)/10(FT/S)  « 

2.50F*08  • 

• 

(M> 

• 

(HI 

PRESSURE  • 

0.832  (ATMOSPHERES! 

(HZ)  # 

« 

RADIAL 

• 

RELATIVE* 

APSCLUTfc 

ELECTION* 

COLLISION* 

plasma  • 

SIGMA  • 

EPSILON  # 

• 

INDEX 

• 

RADIUS 

♦ 

RADIUS 

DENSITY  • 

PP.EQUENCViFREQUENCY# 

• 

• 

• 

• 

* 

(M) 

(1/MJ)  * 

(1/S)  • 

(1/S)  • 

( MHO /M)  • 

(FO/M)  • 

ll|2IISaiS8SISlSSSIt 

SSSSSSSISB 

1 

0.00 

* 

0.00 

2.9GE*15* 

2. 35E*11* 

4. 34E  *03# 

I.46E-04* 

8. 85E-12# 

2 

1.96 

♦ 

.03 

2.7SF  + 15* 

2.35C*U# 

4.73E  + 0M 

3. J3E-04* 

6.85E-12# 

3 

3.93 

* 

.06 

2.42CM5* 

2.35E*11# 

4. 42E*0  9 # 

2.91E-04* 

8.85E-12# 

4 

5,92 

* 

.09 

1 • 93C *15* 

2. 34E  *11# 

1. 95E*0  •• 

2. 33E  *24* 

S.85E-12S 

5 

7.91 

« 

.12 

1.41F*15* 

2.3 IE *11# 

3. 37E*  0 8# 

1.71E-04* 

8.85* -12* 

6 

9,94 

.15 

9.49E+14* 

2 . 32E  *11# 

it 77E*Q3# 

1.15E-04* 

8. 95E-12# 

7 

11.69 

* 

.18 

5 ,90t  *14* 

? . 3 0E  *11# 

2.18E+08# 

7.23E-05* 

8.85E-12# 

8 

14.0  6 

• 

.21 

3 .43E ♦14* 

2.28E*11# 

1.66E*Q  9# 

4. 24E-U5* 

8. S5E-12# 

4 

16.22 

♦ 

.24 

l.«8E*14* 

2. 26E  *11# 

1 . 23L  * 06  f 

2.34E-05* 

8.85E-12# 

10 

19,40 

♦ 

.27 

9.78E*13* 

2.23E*11# 

8. 38E*07 • 

1.24E-05* 

8.85E-12* 

11 

20.65 

♦ 

.30 

4.91E*13* 

2.20E  *11# 

5.29E+07# 

6.3QE-06* 

8.85E-1Z# 

12 

22.96 

♦ 

.34 

2 .41F *13* 

2.16E+11# 

4.41t*U7# 

3.14E-06* 

8. 85C-1 2# 

13 

25.35 

♦ 

.37 

1 • 19E  >15* 

?.1?E*11# 

3.10E+07# 

1. 58E-06* 

8.85E-12# 

14 

27.62 

.41 

f .37F*12* 

2.0  IE *11# 

2.27E*07# 

8.65E-07* 

3.85E-12# 

15 

30. 4C 

.45 

4 ,4«C+i2* 

2.03E*ll# 

l.9GE*07# 

6. 22E-C  7* 

8.85E-12* 

15 

33. 0» 

♦ 

.49 

6.11E*12* 

1 » 93E  *11# 

2.22E*07# 

U.70E-07* 

8.85E-12# 

17 

35.86 

* 

.53 

2 • 38E  *1 3* 

1. 9 3E  *11# 

4 • 38E*  0 7 # 

3.48E-06* 

8 . d'-iC-l  2# 

11 

H.  62 

♦ 

.57 

4.U5E*13* 

1.87E+11# 

5. 72E  + 07  # 

6.  llE-06* 

9.85E-12# 

10 

41.92 

• 

.62 

5.5#E*U* 

1.  9 IE  * 1 1 * 

6 • 7lE*C 7# 

9.68E-06* 

8.85E-12# 

23 

45.16 

• 

.67 

6.9?F  *13* 

1.75E*lt* 

7.47E*07# 

1.11 C-05* 

8.65E-1Z* 

21 

43.64 

• 

.72 

8 .Oif  *13* 

1.6  9E*11# 

S.04E+07# 

1 . 3 3r-0  5* 

8.85C-12# 

22 

52.32 

* 

.77 

6 .341 *13* 

1.6  IE *11# 

3 • 44t *C / # 

1.5JE-05* 

6.85F-12# 

2 J 

56.2  3 

* 

.63 

Q.31E  *13* 

1.57E+11# 

a.69E*07# 

1.66E-05* 

8.85E-12# 

24 

63.41 

« 

.89 

9. 619  *13* 

1.5  IE  *11# 

8. 30E  * 07  # 

1.79E-05* 

8.85E-12# 

25 

64.6  7 

♦ 

.96 

9 . 55t  *1 3* 

1 • 46E  *11  • 

8.71E*07# 

1.85E-05* 

0.85E-12# 

25 

69.66 

* 

1.03 

9 .22r  *13* 

1 .43C *11# 

8. 62E*  0 7# 

1.85E-05* 

8.85E-12* 

22 

74.79 

1.10 

6,656*13* 

l.  J5E*lt# 

8.35E*07# 

i.eoe-oo* 

9. 85F-12# 

28 

2C.?9 

* 

1.16 

7.88F  *13* 

1. 31E  *11# 

7,975*07# 

1.70C-05* 

8 • 85c  *12# 

29 

46.17 

* 

1.27 

h.97E*13* 

i.26£*ll# 

7.50C+07# 

1.55F-05* 

8.86E-12* 

40 

92 . 4 3 

* 

1.36 

5 .97fc  *13* 

l.23E*ll# 

6 . 94E*  07 • 

1.37E-95* 

3. 95E-12# 

31 

99.06 

♦ 

1.46 

4.94r*l  1* 

1. 19E  *11# 

6. 31c*0  7 # 

1.17--05* 

8.855-12# 

32 

106.04 

♦ 

1.56 

3.94E  *13* 

1.  171*11# 

5. 64E*07» 

9.50E-U6* 

8.S5E-12# 

3? 

111.33 

♦ 

1.67 

3. OOF *13* 

1.  14011# 

4.32E*07# 

7.3/F-06* 

8.85E-12# 

34 

120. d? 

• 

1 .73 

? .16F*1J* 

1.  liE  + 11# 

4.17E*07# 

5 • 40  E -36* 

5.S5E-12# 

35 

129.63 

• 

;.4Q 

1.44FM3* 

1 . 1 IE  * 1 1 # 

i.41E*07# 

3.65E-0E* 

1.85E-12# 

36 

116.51 

• 

2.01 

8.636*12* 

1.1  OF  *11# 

it 62E*07* 

2.18E-06* 

8. 15E-12# 

37 

144.47 

• 

2.13 

3 . 87E  *12* 

1. U9E+11# 

1. 77E*07# 

9.97E-07* 

1.45E-1?# 
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AF0INT26A 

NOZZLE  RACILS 

APOCKET  l 

REDEYE 

A 

FREQUENCY  A 

7.  31 

• 

1. 

46E 

-02 

A POSITION  l 

5000(FT)/10  (FT/S)  A 

2.50E9A8  A 

(MS 

« 

CM! 

A PRESSURE  I 

0.832  (ATMOSPHERES# 

(M2)  A 

RAOIAL# 

relative* 

ABSOLUTE 

# electron* 

COLLISION# 

plasma  a 

SIGMA  ♦ 

EPSILON  A 

INDEX 

A 

R ACIDS 

• 

RACIUS 

a density  • 

frequencyafrequencya 

• 

A 

A 

* 

|M» 

A (1/M3 ) • 

(1/S)  A 

(l/S)  A 

(HHO/M)  * 

(FO/M)  a 

1 

A 

0.00 

♦ 

0.00 

A l.S4E*15* 

2. 33E  + 11A 

3.52E*06# 

1.66E-04* 

A. 85E-12A 

2 

A 

1.99 

* 

.03 

* 1.46E*15* 

2.  3JE  *11 A 

J.45C+08 A 

1.79E-84* 

6.65E-12A 

3 

• 

3.91 

• 

• Ob 

A 1.30EU5* 

2. 33E  + 11A 

3.24E9086 

1.57E-04* 

8.85E-12A 

4 

• 

5.99 

♦ 

.09 

A 1.05EA15* 

2.32E+11# 

2 . 9lE*0 6 A 

1.26E-04* 

8,856*12  A 

5 

A 

0*01 

.12 

A 7.67EA14* 

2. 31E  *11# 

2.52E+06A 

9.59E-85* 

A. 85E-12A 

6 

# 

10.06 

» 

.15 

A 5.45E+14* 

2.30E911A 

2. 10E«0t>  A 

6.68E-05* 

8 . 65E-12A 

7 

A 

12,14 

• 

.18 

A 3.52E+14* 

2.26E  + 11A 

1 . 60E* 0 8 A 

4.34E-05* 

6 . 85E-12  A 

A 

14.25 

* 

.21 

A 2.13E+14* 

2. 26E  *11 A 

1 . 3lE*0  6 A 

2.66E-05* 

6 • 85E-12A 

9 

0 

16.40 

V* 

.24 

A 1.22E914* 

2. 24E  *11# 

9.93007# 

1.54E-85* 

8.85E-12A 

10 

A 

13.61 

* 

.27 

A 6 . 7 OE  *1  3* 

2*2  IE  9116 

?.35E*0 ?A 

8.53E-06* 

6.85F-12A 

11 

A 

20.0? 

♦ 

.31 

A 3 .5  3F  ♦ 1 3* 

2.16E+11A 

5 . J4E  + 0 7 A 

4.56E-06* 

6.85E-12A 

12 

A 

23.19 

• 

.34 

A 1.32£*13* 

2. 15E  *11 A 

3. 33E907A 

2.39E-06* 

6.35E-12A 

11 

A 

25.59 

• 

.36 

A 9.45E*12* 

2.  HE  *11# 

2.76E907A 

1.26E-86* 

6.65012# 

14 

A 

23.07 

.41 

A 5.34E*12* 

2.07E  + HA 

2.07E907A 

7.27E-07* 

6.S5E-12A 

IS 

A 

33.64 

» 

.45 

A 4. 3 7E  *12* 

2 • 02E  *11# 

1.88E907A 

6.08E-07* 

6.65E-12A 

16 

A 

33.32 

♦ 

.49 

A 1.33E+13* 

1 . 98E  *11 A 

2. 16E907A 

1.47E-06* 

6.65E-12A 

1/ 

A 

36.11 

* 

.53 

A 2.17E+13* 

1. 92C  All# 

4 • 1 OE*Q  7# 

3.16E-06* 

8.95E-12A 

13 

A 

39.03 

♦ 

.56 

• 3.54EU3* 

1.47E  + UA 

5.34E937A 

5.3JE-06* 

6.85E-12A 

19 

A 

42.10 

• 

.62 

A 4.67E *13* 

1.82E  + 11A 

6.27E+07A 

7.56E-06* 

6.85E-12A 

20 

A 

45.34 

« 

.67 

A 6.06E*13* 

1.76E911A 

6.99E907A 

9.70E-06* 

6.85E-12A 

2i 

A 

46.75 

* 

.72 

A 7.05E*13* 

1.70£*U# 

7 • 54E*0  7 A 

1.17E-95* 

6. 85E-12A 

22 

A 

52.36 

♦ 

.77 

A 7.31E *13* 

1.64E*11A 

7 ,94£*07  A 

1.I4E-05* 

9 . 35E-12A 

21 

A 

56.20 

• 

.63 

A 6 . 34E  *1 3* 

1.56E  + UA 

8, 20E*07A 

1. 46E-05* 

6.65E-12A 

24 

A 

.'0.25 

♦ 

.39 

A 8 .62E  *1 3* 

1.53£*UA 

3, 3 4007# 

1.59E-05* 

6. 65E-12 A 

25 

A 

66.65 

♦ 

.95 

* 8.65E+13* 

1.47E*11A 

fl.35E*07A 

1.66E-05* 

8. 85E-12A 

26 

A 

69.31 

* 

102 

A 3.45E+13* 

1.42E*11A 

8.25E907A 

1 . 68E»  05* 

8.85E-12A 

27 

A 

74.29 

¥ 

1.10 

A 6.0  3E*13* 

1 • 37E  ♦!!  A 

6.04E+07A 

1.65E-05* 

8.85E-12A 

25 

A 

7 J.6? 

• 

1.17 

A 7.„3E*13* 

1.  J2E*UA 

7.74E«-0?A 

1.5BE-05* 

8, 55E-12A 

29 

A 

65.30 

* 

1.26 

A 6.66E+13* 

1.26EUA 

7. (4E*07# 

1.47E-05* 

6.85E-12A 

30 

A 

91.36 

♦ 

1.35 

A 5.34EU3* 

1.24E*11# 

b . 96E+Q  7 A 

1.32E-05* 

9.85F-12A 

31 

A 

97.7  0 

• 

1.44 

A 4 . 95E  *1 3* 

1.21E  + 11A 

6.32007# 

1.15E-05* 

8.85E-12A 

32 

A 

104.55 

• 

1.54 

A 4. C 6c *13* 

1. 16£*11A 

5.72E+07A 

9.66E-0u* 

9. 85E-12A 

33 

A 

111.65 

♦ 

1.65 

A 3.216*13* 

1 . 16E  *11 A 

5.0 8E 9071 

7.6CE-06* 

8. 85E-12A 

34 

A 

111.02 

♦ 

1.76 

A 2 • 42C  *13* 

1.14EM1A 

4.41E+07A 

5.99E-06* 

8 • 85E-12A 

35 

A 

126.61 

♦ 

1.67 

A 1.7ir+13* 

1 . 12E  + 11A 

3. 72E*Q7  A 

4.31E-06* 

8. 85E-12A 

36 

A 

134.36 

♦ 

1.96 

A 1 • 1 If  >1 3* 

l.UC  + UA 

3.00E+07* 

2.63E-06* 

8. 85E-12A 

37 

• 

142.27 

• 

2.10 

A b*3QE<12* 

1.10E*11# 

2.25E*07A 

1.62F-06* 

6.95L-12A 

33 

A 

15). 20 

* 

2.22 

A 2.bSC*12* 

1.09E911A 

l.47t*07A 

6.95F-07* 

0.85E-12A 

l<m«3SSS3SX3SSt 

osinssusxt 

siimsxsii 
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XSSI 

POINT** 


ssssisssassssssastsssssssssss 

NGZZLP  kACZIS  tfPOCKtT 


• 

7 . 62 

» 

1.48E-02 

•FOLITION  • 

5000IFT»/10<FT/S)  • 

2.50E*0$  • 

s 

• 

(HI 

# 

(Ml 

CPFESSUPE  • 

0.832  (ATTCSFHEPEb# 

(HZ)  • 

aits^siss 

3333  = 3 3333 

333333333 

3 8SS38  3 3 S3  3 

:SSIXSaiSSaXS831SSIISSSI3SSISSSI<ISSI83I 

• 

°ADIAL# 

pelative* 

APSCLUTF 

• ELECT  SON* 

COLLISION# 

plasma  # 

SIGMA  • 

EPSILON  • 

* 

• 

IU0EX 

# 

pacius  * 

e AC IUS 

# CENSITY  • 

FREOUENCY0F9EQUENCY0 

• 

• 

0 

# 

* 

(Ml 

* (1/M3)  • 

( 1 /S  I • 

(l/SI  • 

(NHC/JII  • 

(FD/H)  # 

a t 

sstsai 

s:s::s2nsiimx:i: 

38SVJ3S388&S 

» 

i 

r 

0.30  * 

0.00 

# «.45f*14* 

2 . 3 2E  ♦ 1 1 # 

2.616*08# 

1.03F-Q4* 

4.85E-12# 

l * 

• 

2 

# 

2.02  *■ 

.03 

* f » 1 3E  *1 4* 

2. 3 IE *11# 

2 . 56E  *0  6# 

9.99E-05* 

3.85E-12# 

l . 

• 

5 

# 

4.03  * 

.06 

# 7.22f*14* 

2 • 3 IE  * 1 1 # 

?.41E*C 9# 

8.91005* 

8.85E-12# 

• 

4 

# 

6.07  * 

.09 

« 5.94014* 

2.3JE*11# 

2 . 19E*0  3# 

7.27E-05* 

6.85E-12# 

£ 

* 

5 

# 

8.11  * 

.12 

# 4 • 54E*14* 

2.29E*11# 

l. 41F*03# 

5.56F-05* 

9.85E-12* 

t 

• 

6 

# 

10.16  * 

.15 

# 3.24E*14* 

2.28E*11# 

1 • 62E*0  8# 

4.00E-05* 

8.85E-12# 

t* 

V 

• 

7 

# 

12.23  * 

.10 

# 2 . 16fc  *14* 

2.276*11# 

1. 32E*0 3# 

2.69E-0C* 

B.85E-12# 

F 

0 

9 

# 

14.41  * 

.21 

• 1 • 36E  *14* 

2.25E  *11# 

1 . 05F  *08# 

1.71F-05* 

8.85E-12# 

f 

# 

9 

t 

16.5«>  • 

.24 

# 8.15E*13* 

2.22E *11# 

8. 1 1 c*  0 7 # 

1.Q3E-05* 

6.85E-12# 

• 

10 

# 

19. 01  * 

.26 

• 4 . 66F ♦IS* 

2.206*11# 

6. 13E*0  7# 

3.9eE-06<* 

9.85E-12# 

# 

11 

# 

21.06  * 

.31 

# 2.5  7013* 

2.17E*11» 

4 . 55E*0  7 # 

3.34E-06* 

8.95F-12* 

i 

• 

12 

# 

23.42  * 

.35 

# 1.A4E+13* 

2.14E*tl# 

3.  35E*  07 # 

1.94E-0E* 

9.85E-12# 

l 

• 

n 

i 

25.13  * 

.39 

• 7. 6 St*  612* 

2.10E  *11# 

2. 49E*  07# 

l.uJE-36* 

8.85012# 

• 

14 

# 

29.31  * 

.42 

# 4.84E*12* 

2.0oF+ll# 

1.  95E*07# 

6.63E-07* 

8 . 85E-12* 

* 

10 

# 

30.99  * 
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♦ 

£.01 

• 1 .26t  *11* 

1.  12E*11» 

3.1  if *07# 

3.17r-36* 

d.85E-12# 

3fl 

« 

144.16 

¥ 

£.15 

« 6.54-.*12* 

1 . 1 IE  ♦ 1 1 • 

2.626*07# 

2.17E-06* 

9. 956-12# 

3 9 

• 

151,4  5 

¥ 

2.24 

• 5.176*12* 

1.10E+11# 

2.046*07# 

1.  3,‘E-06* 

8 . 95C-12# 

40 

* 

J 5 4 . 7 7 

¥ 

2.36 

• 2.406*12* 

l . Q 3E  ♦ 1 1 # 

1.396*07# 

6.19F-07* 

i.  9 >6-12# 

c - 

II 

II 

II 

II 

II 

II 

II 

H 

::: 

::::::: 3 s ss 

3S3SS3 33333 

II 

(1 

II 

II 

H 

II 

II 

M 

M 

II 

II 

II 

II 

II 

II 

II 

M 

II 

II 

|« 

It 

II 

II 

II 

II 

II 

II 

II 
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#PCINT  32#  NOZZLE  PACILS  #F0C<6T  I REDEYE  # FREG'JENCY  # 


* 

9. <54 

# 

1. 

486 

-02 

# 60S ITI ON  1 

5QQ0(FT)/10(FT/S>  # 

2,50 E+08  # 

# 

(M) 

# 

<M> 

♦PRESSURE  1 

0.832  ( ATMCSPHEFE5# 

!MZ»  « 

# 

FAOIAL# 

RELATIVE* 

ABSOLUTE# 

ELECTRON* COLL IS  ION# 

PLASMA  * 

SIGMA  * 

EPSILON  # 

# 

INDEX 

* 

FAC  I US 

♦ 

F AC IUS 

# 

OENSITY  *1 

FRuQUENCY#FREQUENCY# 

* 

# 

A 

# 

* 

<M 

• 

<1/6*3 ) * 

(1/St  # 

<1/S>  # 

(MHC/Ht  * 

<FO/ill  # 

* 

1 

# 

O.OC 

* 

C .00 

# 

1 .76E*14* 

2.26E+11# 

1.19E+QSC 

2s>  20E-Q5* 

8.35E-12# 

* 

2 

* 

2.09 

♦ 

.03 

A 

1.716+14* 

2.26E+1U 

lol7E  + 0;4# 

2.13E-05* 

6 • G5E-12# 

t 

3 

* 

4.19 

♦ 

.06 

< 

1 • 56E<14* 

2.25E+11# 

1.12E+06# 

1.95E-05* 

3.85E-12# 

# 

4 

* 

6.28 

♦ 

.09 

# 

1,346+14* 

2.2  5E  + X1# 

i.04E+ae# 

1 . 6763-0  5* 

8.65E-12# 

# 

5 

* 

8.40 

f* 

.12 

# 

1.08E+14* 

2.24E  + H# 

9, 33E+0J # 

i. J6E-06* 

9. 85E-12# 

# 

6 

# 

10.54 

* 

.16 

# 

8.25E+13* 

2.236+11# 

8 , 15E<-  37  * 

1.04E-35* 

8. 656-12# 

# 

7 

* 

12.70 

♦ 

.19 

# 

5 .486+13* 

2. 2 t£  + l 1# 

6. 942 i 07# 

7 . G2F-0  6* 

8.856-12# 

# 

A 

# 

14. 9C 

• 

.22 

• 

4.13E+13* 

2.20E+11# 

S.77E+07# 

5.3CE-06* 

8.85E-1-2# 

# 

4 

# 

17.13 

* 

.25 

# 

2. 7 36 + ‘.3+ 

2.17C+11# 

4.69E+07# 

3. 536-06* 

8. S5E-12# 

# 

to 

» 

19.40 

.29 

* 

1.7 JE+13* 

2.15E+11C 

3. 746  + 37# 

2.27E*  0 6* 

8. 85E-12# 

* 

11 

# 

21.72 

♦ 

.22 

# 

3 .076+13* 

7 . 1 3E  •*  1# 

2.946+07# 

1.426-06* 

8 • 85E-129 

# 

12 

# 

24.10 

* 

.36 

* 

6.526+12* 

2 » 1 QE  •<  1 1 # 

2.29E+07# 

3 , 7 7c. -07* 

3. 85E-1 2# 

# 

13 

# 

26 . 34 

* 

.39 

# 

4. lit +12* 

2. 06E+11# 

1.32E+07* 

5,blC-07* 

8 o 85E-12# 

# 

14 

1 

24.0  5 

* 

.43 

t 

3.03E+12* 

2.03E  + 11# 

1.56E+07# 

4.21*  •07* 

3.85E-12# 

I 

15 

ft 

31 .3.4 

.47 

A 

3.756+12* 

1.99E  + U# 

1.74F+07# 

5,3.1  •0  7* 

& • 85E-12# 

# 

16 

# 

34.  12 

* 

.51 

# 

1.28E+13* 

1.95E  + 11# 

3. 216+07# 

1.84  *06* 

8. 356-12# 

* 

17 

# 

37.10 

♦ 

.55 

H 

2 1 1 3E  +1 3* 

1.  91E+U# 

4.156+07 i 

3.15C-06* 

8, 85E-12# 

11 

# 

39.90 

* 

.59 

# 

2.446+13* 

1.67E+11# 

4. 87E+07# 

4.44E-36* 

a.fl'JE-lZ# 

# 

14 

42.9? 

♦ 

.63 

# 

3,566+1 J* 

1. 321+11# 

5 • 44F  + u 7# 

5. 6 RE -06* 

8. 356-12# 

• 

20 

# 

46.12 

♦ 

.68 

4.34E+13* 

1.77E  + 11# 

5. 91E+07# 

6 . 9 liE-0  6* 

3. 856-12# 

M 

21 

# 

44,41 

♦ 

.7  3 

# 

4.91F+13* 

1.72E+11# 

6.20E+G.'  3 

3.046-06* 

8.35F-12# 

* 

22 

# 

52.86 

♦ 

.78 

# 

5.59E+13* 

1.67E+11# 

6.59E+07# 

9.0JE-D6* 

8. 95E-12# 

* 

2 3 

# 

56.4  9 

♦ 

.83 

# 

5.75C+13* 

1.6 26 +11# 

6.81E+07# 

9. 59E-06* 

3, S5E-12# 

# 

24 

60 .31 

A 

.39 

# 

6.00E+13* 

1. 576+11# 

6.96F+07# 

1.06E-05* 

3.85E-12# 

* 

25 

# 

64.35 

* 

.95 

* 

6 • 1 3c  +1 3* 

1. 52E *11# 

7.036+07# 

1.13F-05* 

8. 856-120 

# 

26 

# 

60.63 

•* 

1.01 

# 

6.13E+13* 

1.406+11# 

7.036+07# 

1.1 76- 3 5* 

8. 856-12# 

# 

2 7 

# 

7 3.16 

¥ 

1.08 

« 

6.0  IF  + 13* 

1.4  5E  + 11# 

6 . 9&E  ^ 0 * # 

1. 19E-05* 

8.556-12# 

* 

2 J 

77.  97 

* 

1.15 

# 

5.786+13* 

1 . 3 86  + 1 1 # 

6.  836+07# 

i.  - 18E-0  5* 

3. 856-12# 

# 

24 

# 

63.07 

♦ 

1.23 

it 

5.45F+13* 

1.  3 4c  + 1 1 * 

6.63E+07# 

.14E-0  5* 

8. 85E-120 

# 

3 0 

# 

48. 4» 

+ 

1 .31 

it 

5.036+13* 

1.30E+11# 

6 . 3 9 c ♦ fi  7 # 

1.09E-05* 

8.856-12# 

* 

U 

# 

94.21 

4- 

1.3  9 

» 

4.54E  +13* 

1.27E+11# 

6.05E+37# 

1. 01E-05* 

8.  85F.-12# 

* 

3 2 

» 

100-27 

M 

1.4  8 

» 

4.01E+13* 

1.24E+11# 

5.63E  + 07-, 

9. 14E-C6* 

3.856-12# 

* 

Si 

# 

1C6.64 

V 

1.57 

# 

3.45E+13* 

1.  21E+11# 

5.28E+ 07# 

3.06E-06* 

C. 856-12# 

# 

34 

# 

1 H . 3 1 

* 

1.57 

# 

2. J9E+13* 

1 . 1 ?£  ♦ 1 1 # 

4.  •i3t  + 07# 

6.91E-06* 

8.856-12# 

* 

3 5 

» 

120  .76 

* 

1.77 

# 

2.36F  +13* 

1. 16E  + 11# 

4.36F+07# 

5.74E-06* 

8.35F-12# 

* 

36 

* 

127.47 

♦ 

1.33 

# 

1.96E  +13* 

1.  14E+11# 

S,  376+07# 

4. 59E-U6* 

3. 85E-12# 

* 

37 

134.87 

* 

1.09 

# 

1.4'H  +1 3* 

1. 13F  + 11# 

3.366+07# 

3. 516-06* 

8. 356-12# 

* 

39 

# 

142.45 

♦ 

2. 1C 

« 

1.00E+13* 

1 • 3 IE ♦ 1 1# 

2.34E+07# 

2.54E-C6* 

3.856-12# 

# 

3 9 

# 

150 . 14 

* 

2.21 

# 

6 • 59E ♦ i 2* 

3 .10E+11# 

2.30E+07# 

1.6-E-06* 

3. 356-12# 

* 

4 0 

0 

157.  91 

* 

2.33 

1 

3.83c+12* 

1.10E  + 118 

1.756+07# 

9.77E-J7* 

8.85E-12# 

H* 

•61 

# 

165.71 

* 

2.44 

# 

l.o7E +12* 

1.  0<F+)i# 

1.16E  + j 7# 

4.32E-37* 

8.85E-12# 

; imim  c jno'JCTIvi  <y 
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#P0INT13#  NCZZlE  RAdlOS  #f*Oi  K+OT  I REOEYE  # Fr.ECUENCY  • 


* 

3.  34 

ft 

1. 

48E 

-02 

ft  PC  i T I ON  t 

500Q(PT) /IQ (FT/S)  ft 

2.50E+03  ft 

ft 

( M ) 

f 

< M ) 

•PRESSURE  t 

0.832  (ATMOSPHERES# 

(HZ)  ft 

* 

radial# 

RELATIVE* 

AOSCLUTE# 

ELECTRON* COLLISION# 

PLASMA  ft 

SIGMA  * 

6°SILON  # 

* 

INDEX 

# 

h.ADIUS 

* 

c AC  I US 

ft 

DENSITY  * FREQUENCY  ft 

REQUENCY# 

¥ 

ft 

# 

ft 

• 

m 

ft 

(1/M3)  * 

(1/S)  ft 

(1/S)  ft 

(NHL/M)  * (FD7+I)  ft 

« 

1 

ft 

o.oc 

¥ 

0.03 

ft 

1.126+14* 

2.29E+11# 

9.50E+07# 

1.41E-15* 

8.85E-1E# 

# 

2 

* 

2,11 

* 

.03 

ft 

1.056+14* 

2.24E+11* 

9.  3&E+0J' ft 

1. 376-05* 

3.856-12# 

# 

3 

ft 

i> . Z A 

«> 

.06 

ft 

9.981+13* 

2.24E  + 11# 

8.97E+07# 

1.266-05* 

8.85F-12# 

ft 

4 

tt 

6.35 

♦ 

.09 

ft 

6.656 +13* 

2.23E+11# 

*.356+07# 

1. 09E-05* 

8.85E-12 ft 

ft 

5 

# 

a. 99 

♦ 

.13 

ft 

7.09E  +13* 

2.22E  + 11* 

7.56E+Q7# 

9. u OE-06* 

8.956-12# 

ft 

6 

ft 

10,65 

♦ 

.16 

ft 

5.52E+13* 

2. 21E+11* 

6.67E+07# 

7. 04E-06* 

8.856-12# 

e 

7 

# 

12.94 

•¥ 

,19 

ft 

4.09E+13* 

2. 206+11# 

5.74E+07# 

5.24F-06* 

d. 855-12# 

* 

h 

# 

15. C5 

♦ 

.22 

# 

2.35E+13* 

2. HE  *11# 

9, 83E  + 0 7# 

3. 746-06* 

9.956-12# 

f 

9 

ft 

17. 3C 

* 

.26 

* 

1 . 3EF  + 13* 

2. 16E  + 11# 

3. 37E  + 07  ft 

2. 56E-06* 

9 » 85F-’.  2# 

* 

10 

* 

1 9 v 5 3 

♦ 

.29 

ft 

1.28F  +13* 

2.14E+11# 

3 . 21E  + 0 7 ft 

1 .69E-36* 

6.95E-12# 

# 

11 

ft 

21 . 13 

¥ 

.32 

ft 

8.14E+12* 

2 . HE  +11# 

2.56E+07# 

1 . 0 5E-06* 

8.95E-12# 

* 

12 

it 

29.32 

¥ 

.3  6 

ft 

5.142+12* 

2.086  + 11# 

2.09E+07# 

6. 95E-07* 

0,856-12# 

# 

1 3 

ft 

26.76 

« 

.90 

ft 

3.36F  +12* 

2.  05E+-11# 

1.65E+07# 

4.61E-07* 

8.856-12# 

# 

14 

# 

2 5.30 

♦ 

.93 

ft 

2.55'' +12* 

2.02E+11# 

1. 446+07# 

3.616-07* 

8.856-12# 

15 

3 

31.90 

♦ 

.97 

ft 

3 .346  + 12* 

1.93E+11# 

1.64E+07# 

4. 75E-07* 

0.956-12# 

# 

16 

ft 

34.53 

¥ 

.51 

ft 

1.17E+13* 

1.95E  + 11# 

3.086+07# 

1.70F-06* 

i. 956-12# 

# 

17 

ft 

AT  35 

¥ 

.55 

ft 

1.  976  + 13* 

1. 90E  + 11# 

3. 996+07# 

2.92E-06* 

3.956-12# 

# 

13 

ft 

9 0 . 2 A 

¥ 

.59 

ft 

2. 726  + 13* 

1. 3&E  + 11# 

4.60E+O7# 

4. 11E-3E* 

d. 356-12# 

# 

19 

It 

93.23 

♦ 

.69 

ft 

3 .406 +1 5* 

1.02E  + U# 

5. 24E  + 0 7 ft 

5.276-06* 

8. 35c-12# 

# 

20 

It 

96,  35 

¥ 

.68 

ft 

4.016+13* 

1.77E  + 11# 

5 • 69E  + 0 7 ft 

6. 3*6-06* 

9.956-12# 

• 

21 

ft 

9 3.62 

¥ 

.7  3 

ft 

4.596+13* 

1. 726+11# 

6.05E+07# 

7.426-06* 

8.856-12# 

# 

22 

ft 

5.5.39 

¥ 

,78 

ft 

4.99E  +13* 

1 .63E  + 11# 

6. 346+07# 

9.  30E-O&* 

3.  956-12# 

» 

23 

ft 

56,6  3 

¥ 

.89 

ft 

5.3  36+13* 

1.55E+U# 

5. 556  + 07  ft 

9.22E-06* 

5.  95c-12# 

# 

29 

ft 

90.91 

¥ 

.39 

ft 

5.576  + 13* 

1.58E  +11# 

6. 706+07# 

3.936-06* 

3. 856-12# 

* 

25 

ft 

64.39 

¥ 

.95 

ft 

5.706  + 1 .3* 

1.53E  + 11# 

6.76E+07# 

1.05E-05* 

d.  956-12# 

* 

26 

« 

6 0.5; 

¥ 

1.01 

ft 

5 . 7 2i  ♦ 1 3* 

1.49E+U# 

6. 796+0 7# 

1.096-?r' 

9.856-12# 

# 

27 

ft 

7 3.09 

¥ 

1.08 

ft 

5.646+13* 

1 .44E+11# 

8. 74E+07# 

1.10E- 

3.956-12# 

# 

2 3 

It 

7 7.76 

¥ 

1.15 

ft 

5 . 4 56 +15* 

1.40E+11# 

6.536+07# 

1.106-0 

9.056-12# 

• 

2 1 

It 

12.75 

¥ 

1.2? 

ft 

5.172+1 5* 

1 . 36E  +11# 

b.46t  +0  7# 

1.0*6-05* 

d. 956-12# 

# 

3 j 

tl 

5 6.33 

¥ 

1.30 

4 

4.  1-26  +13* 

1.326+11# 

6. 236+C7# 

1.036-05* 

9.856-12# 

# 

31 

it 

13.5  2 

¥ 

l • i<3 

ft 

4,  ? 9r  +13* 

1.2 86 +11# 

5 • 956  + 0 7# 

9.67E-0E* 

8.856-12# 

# 

3' 

It 

5 9.5  5 

• 

1.97 

ft 

3. +26+13* 

1.25E+U# 

5.62E+&7# 

3. t RE-06* 

3.956-12# 

# 

3 5 

ft 

13  5.79 

¥ 

1.5  6 

ft 

3.436+1 3* 

1 ,226+11# 

5.26E  + Q 7# 

7.556-06* 

9.956-12# 

# 

3 9 

ft 

U 2 . ■»  6 

¥ 

1.66 

4 

£ . 9 3E  ♦ 1 3* 

1 . 1 3E  + 1 1 ft 

4. 966+07# 

6. 51E-J6* 

3.956-12# 

# 

35 

ft 

119.0  6 

¥ 

1.76 

ft 

2 « 4 ;T  +13* 

1. 17E  +11# 

4.436+07# 

5.c56-06* 

8. 056-12# 

# 

36 

ft 

176.1  : 

4> 

1 .86 

ft 

1 . 966+13* 

1.15E+11# 

3. 906+07# 

4.9CE-06* 

o. 856-12# 

# 

y r 

ft 

1 5 1 . ■<  6 

¥ 

1.97 

ft 

1.53E+13* 

1 . 1 3E  + 1 1 ft 

3.51E  + 0 7# 

3.306-06* 

8.056-12# 

# 

5 3 

H 

1 •'*  j . ft  5 

¥ 

r • o h 

ft 

1 . 1'  r + 13* 

1. 126  +11# 

3.03E+U74 

2 . d7E-J£* 

d.  856-12# 

# 

3 3 

it 

1 4 7 , 9 5 

¥ 

2.11 

ft 

7. 95t  +12* 

1 . 1 lE  ♦ 11  ft 

2.54E+07# 

2.036-00* 

3.956-12# 

* 

9 3 

it 

166.15 

¥ 

2.3  0 

ft 

r>.J?t  +12* 

1.106+11# 

2.01E+07# 

1.296-06* 

8.956-12# 

* 

91 

It 

165.52 

* 

£ .92 

ft 

2.45E +12* 

1.0+6+11# 

1.416+07# 

6.33R-07* 

9.856-12# 

# 

9 2 

ft 

171.73 

¥ 

? . 5 3 

ft 

5.176+11* 

1 . 0 9E  + 1 1 ft 

6.456+06  ft  1.346-07* 

0.056-12# 

max  imm-'i 

ois:  icriv 

: rv 

1 1.9 

IE 

-;r  (ftHOS/ft) 
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P0INT34#  NOZZLE  SACHS  #60CK£T  I REDEYE  # FPECUENCY  # 

9.15  # 1.49E-Q2  # POSXTI  ON  « 50  00(  FT  » /I C (FT/S  > # 2.5QE+03  # 

<M)  » <H)  IPPESSURE  l 0.032  ( A TMOSPHERES#  (HZ)  # 

RADIAL#  RELATIVE*  ABSOLUTE#  ELECT SOS* COL LIS  ION#  PLASMA  • SIGMA  * EPSILON  * 


o 

m 

X 

IT 

SACHS 

♦ 

RADIUS 

# 

DENSITY  *1 

FRE'JUE  NCY#FREQUENCY# 

* 

# 

# 

* 

( M ) 

# 

(1/M3)  * 

(1/S)  # 

(1/S)  • 

(FD/M)  # 

sss 

::: 

II 

II 

II 

(1 

It 

II 

II 

::s 

II 

H 

l» 

ll 

II 

II 

•1 

sss 

ssss: 

n 

II 

II 

II 

II 

II 

II 

II 

II 

H 

ii 

:33s3c:8:3si3«s(xss::srs:srxss 

1 

# 

0.00 

* 

0.00 

# 

7 .36E+13* 

2.22E+11# 

7 • 71 E*  07# 

9.35E-06* 

9.85E-12# 

2 

# 

2.13 

♦ 

.03 

f 

7 . 19E  *13* 

2.22E+11 # 

7.61E+07* 

3.11E-06* 

8.85E-12# 

f 

# 

4.27 

% 

.06 

# 

6.63E+13* 

2.2  2E+11# 

7 • Sit  ♦ 07# 

8.42E-06* 

9.85E-12# 

4 

# 

6.42 

* 

.09 

# 

5 . 80E  *13* 

2 . 2 IE  ♦ 1 1 # 

6 . 84E ♦ 07  # 

7.38E-06* 

8.8SE-12# 

5 

# 

3.56 

* 

.13 

# 

4.62E+13* 

2. 20E  +11# 

6.23E+07# 

6.16E-06* 

8.85E-12# 

6 

» 

10.76 

« 

.16 

# 

3.81C+13* 

2.19E+11# 

5 • 54E  *0  7# 

4.89E-06* 

8.85F-12# 

7 

# 

12.97 

♦ 

.19 

# 

2 . 87E ♦13* 

2.1SE+11# 

4. 81E+U7# 

3.71E-06* 

5 • 35E-12  # 

6 

# 

15.20 

♦ 

.22 

* 

2.07F+13* 

2 • i 6E  ♦ 1 1 # 

4 . 09E ♦ 07# 

2.70E-06* 

i • 95E-12* 

9 

# 

17.47 

* 

.26 

# 

1.44E+13* 

2. 1 4£ *11# 

3.4QE+07# 

1.69E-06* 

8.85E-12# 

10 

# 

19.7? 

.29 

f 

9.64E  ♦'!  2* 

2 . 1 2E  + 1 1 # 

2.79E+07# 

1.29E-G6* 

8.85E-12# 

11 

# 

22,13 

* 

.33 

# 

6.31E+12* 

2.  1 0E  ♦ 1 1 # 

2 . 25E*()  7# 

8.47F-07* 

8.85E-12# 

12 

# 

24.54 

* 

.36 

# 

4.1UE+12* 

2.07E  + 11# 

1. 32E+U7# 

5.56E-07* 

9.95E-12# 

1 3 

# 

27.01 

♦ 

.40 

# 

2 « 7 9E  + 12* 

2.Q4E+ll<! 

1.50E+07# 

3.84F-07* 

8. 85E-12# 

14 

# 

29.54 

♦ 

.44 

# 

2.23F+12* 

2.0  IE + 11# 

1. 34E*07# 

3.12E-07* 

8. 35E-12# 

15 

# 

32.14 

♦ 

.47 

# 

2.99F+12* 

1. 93E+11# 

1.55E+07# 

4.27F-07* 

8.&5E-12# 

16 

# 

34. 03 

♦ 

.51 

# 

1 • 0 8F  + 13* 

1.94E  + 11# 

2.95E+07# 

1.57F-06* 

3.35E-12# 

17 

# 

37.61 

* 

.55 

# 

1.82E >13* 

1.90E+11# 

3. 83£* 37# 

2.71E-06* 

9.85E-12# 

13 

# 

40.46 

* 

.60 

# 

2.52F+13* 

1.  86E+11# 

4 . 51E  * 07# 

3.82E-06* 

8.35E-12# 

19 

# 

43.47 

* 

.64 

# 

3 . 15E  -*13* 

1.  fi  2E  ♦ 1 1 # 

5 • Q4E*  0 / # 

4.69E-06* 

9.35E-12# 

20 

# 

46.56 

♦ 

.69 

# 

3 . 72C  + 1 3* 

1.77E+11# 

5.48E+J7# 

5.92L-36* 

8.85E-12# 

21 

# 

4 »,63 

♦ 

.74 

# 

4.22C+U* 

1.73E+11# 

5. 83E*07# 

6.d9E-0e» 

8.85E-12# 

22 

# 

53.22 

♦ 

.79 

# 

4.656 ♦13* 

1.6eE+ll# 

6 , 11F+07  # 

7.77E-06* 

3.35C-12* 

2 3 

# 

56.7  6 

.34 

# 

4.96E+13* 

l.b3Etll# 

6.32E+07# 

3.55F-06* 

8.65E-12# 

24 

# 

60.52 

♦ 

.a9 

n 

5.19E+13* 

1.59E  + 11# 

6.47E+07# 

9.21E-06* 

3. 85E-12# 

25 

# 

64.45 

* 

.95 

9 

5.52E+13* 

1 , 54E  + 11# 

6 „ 55E  + 0 7# 

9.74E-06* 

8.85E-12# 

26 

# 

63.60 

♦ 

1.01 

# 

5.3EE+13* 

1.49E+11# 

6.57E+07# 

1.01E-05* 

8.35E-12# 

27 

# 

72.97 

1.06 

# 

5.30F+13* 

1.45E+11# 

6.54E +07# 

1.03E-05* 

8.85E-12# 

26 

# 

7 7 . 6 a 

♦ 

1.14 

# 

5.16E+1J* 

1 . 4 IE  ♦ 1 1 # 

&.45E+07# 

1.03E-05* 

8.35E-12# 

29 

# 

o2  • 4 5 

* 

1.22 

# 

4.92E+13* 

1.37E+11# 

6. 50E+07# 

1. 01E-05* 

8.  95E-12# 

30 

# 

o 7 . 6 7 

* 

1.29 

# 

4 . 62E  *13* 

1 . 3 SE  + 1 1 * 

6.10E+U7# 

9.79E-06* 

3.35E-12# 

31 

# 

*3.14 

* 

1.37 

# 

4 . 25E ♦ 1 3* 

1.2  3E+11# 

5.65E+J7# 

9.26E-06* 

8.35E-12# 

32 

# 

-J6.91 

♦ 

1,46 

# 

3.9*F+13* 

1.26E  + U# 

5.56S+37# 

9.58E-J6* 

3.85E-12# 

33 

# 

104.96 

1.55 

# 

3.3FE+1J* 

1.2  3E  + 11# 

5. 23E+07# 

7.77E-36* 

8.45E-12# 

34 

# 

111.35 

♦ 

1.64 

# 

2 . 93E  ♦ 1 3* 

1.23E+11# 

4.36E+07# 

6.8/E-06* 

8.85E-12# 

35 

119,01 

♦ 

1.74 

< 

2 . 4 7E  * J 3* 

1 . 1 3E  + 1 1 # 

4.47E+07# 

5.91E-06* 

8.95E-12# 

36 

# 

124. 92 

« 

1.94 

# 

2 . 04>:  +i3* 

1.16E*11# 

4.05E+07# 

4.95E-06+ 

8.35F-12# 

3 7 

# 

132.07 

♦ 

1.95 

# 

1 .62F+13* 

1. 14E+11# 

3.62E +07# 

4.01E-06* 

8.85E-12# 

}•) 

# 

139.42 

M 

2.06 

# 

1 .25E+13* 

1.1JE+11# 

3.17E+07# 

3.12F-06* 

t .S5E-12# 

3 3 

# 

14b. 92 

♦ 

2.17 

9 • 1 9l  +12* 

1. 12E+11# 

2.72E+07# 

2.32E-06* 

8.85E-12# 

40 

# 

154.54 

• 

2.23 

# 

6.33E+12* 

l.UE+11# 

2.26E+07# 

1.61E-06* 

3.  95E-12# 

41 

# 

162.23 

* 

2.39 

# 

3.91F  UJ* 

1.13C+11# 

1.77E+07# 

1 . 00  5-06* 

8.85E-12# 

42 

9 

169.97 

♦ 

2.51 

1 

1 .)4E  + 12* 

1.  0 9E  + 11# 

1 • 22E ♦ U 7# 

4.756-07* 

3. 95E-12# 

::"3 

sss 

::: 

ss : 

!l 

II 

t« 

II 

II 

II 

II 

II 

II 

It 

II 

II 

II 

II 

M 

II 

II 

It 

It 

II 

MAXIMUM  CONDUCTIVITY  » 1.0  30 1 5 (MHOi/M) 


APPENDIX  C 

LAPP  computer  code  output  for  the  Redeye  fissile  (equally 
spaced  data) . 


81/82 


issstii:s33x:ixs(ss:iss:::r:::s:x::iats:ss3:sis:niitx<xtt9i(ii:itf«satTltiii:i 

# POINT  1#  NOZZLE  RACJUS  #fOC<fcT  » REDEYE  • FREQUENCY  • 

# a. 00  # 1,431-02  fROSIYIuN  t 5000<FT)/10(FT/S>  • 2.53E>08  # 

# <M>  # <M>  ^PRESSURE  » 0.832  ( ATMOSPHEF ESI  (WZ>  # 

3i::xs::i:i:::::::::!3::iix:s:x:tx:t<:::ssi:xiiiititmt«iiixiiiimmt«t»iii 

# RADIAL#  RELATIVE*  ABSOLUTE#  ELECTR0N*C0LLI3 ICH#  PlASMA  * 3IGNA  • EPSILON  • 

# INDEX  # RACIUS  * RADIOS  # DENSITY  *F«EQOENCY#FRt:jUENCY#  * • 

# # ♦ (M)  • (l/MJI  * <1/S>  # <1/S>  # <MKC/M»  * (FD/Ml  # 

*iix3ii:3:::3x:::3s:3tx:x:x:t:s:ss:it:i:xxxissi:is9:x:x:xiiix*ixmxs3issx::tts 

# 1 # 0.00  * 0.00  # 1.5SE+17*  3.71E*11#  3.58£*09#  1.21E-32*  8.82E-12# 

38  CSS  3 33 3333333 3383533  S3  35333333X33X3  3X3X18 S3  XX:iS33  3XX3SS3S3SSX3  33S38IS3338S3t 

MAXIMUM  CONDUCTIVITY  I 1 • 2 IE -0  2 (MHOS/M) 


•POINT  2#  NOZZLE  RACIIS  #FOCKET  » REDEYE  • FREQUENCY  # 

* *20  # 1.48C-02  #F0SI7I0N  I 5 0 OtH  FT) ✓! 0 (FT/S > # 2.50E#08  • 

* *M>  # <M)  #PP£SSURE  I 0.832  ( ATMOS  PHEPES#  (HZ)  # 

• PADIAL#  RELATIVE*  AoSCLUTE#  rL£CT*OK*COLLIS ION#  PLASMA  # SIGMA  • EPSILON  • 

• INOFX  # RADIUS  * PACIUS  « DENSITY  *FREQOENCY#FREQUENCY#  * « 


# 

* 

(M> 

• 

(1/M3J  * 

ll/S)  • 

Cl/S>  • 

(MHO/M)  * 

(FO/M)  • 

ss: 

rss 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

83 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

ll 

It 

II 

II 

II 

It 

II 

It 

H 

11 

U 

ll 

II 

II 

sssr  s:s  ss 

II 

H 

H 

II 

II 

II 

H 

II 

II 

II 

i 

# 

3.00 

« 

0.00 

# 

1.51P4-17* 

2 . 52E  #1 If 

3.49E+09# 

1.69E-92* 

8.79E-12* 

2 

* 

J.  jo 

♦ 

.05 

# 

5.76ET17* 

1 • 03E  *11# 

6.  83E>09# 

.16  * 

7.31E-12# 

3 

# 

6.76 

♦ 

.10 

# 

1.99E+17* 

7 . 34E  + 10# 

4.01E+09# 

7.54E-02* 

7.81E-12# 

4 

# 

10.17 

* 

.15 

# 

4.52F+16* 

4. 7 9E  ♦ 1 0 # 

1. 91E+09# 

2.66E-J2* 

8.30E-12# 

MAXIMUM  CONDUCTIVITY  i ,lb  (MHOS/M 


ss::::: 

II 

II 

If 

II 

ie 

it 

ii 

ii 

ii 

ii 

n 

ii 

ii 

ss 

M 

II 

II 

11 

M 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

•1 

M 

If 

It 

l< 

II 

II 

U 

II 

II 

•POINT 

3# 

nozzle  racils 

# 

POCKET  1 

REDEYE 

# 

FSECUtNCY  # 

• . 40 

# 

1. 

L.-'r-0  2 

•POSITION  » 

500u(FT)/lQ (FT/SI  # 

2 • 50  E*0  8 # 

# (M) 

# 

(H) 

•PRESSURE  I 

0.6  32  (ATM 

CSPMERES# 

(WZ)  # 

• RADIAL'/ 

RELATIVE*  ALFClUTE# 

ElECT90N*C0LLIS icn# 

PuASMA  # 

SIGMA  * EPSILON  # 

• INDEX 

// 

RAC  I US 

* RADIUS 

» 

density  * 

FREQUENCY#? 

REQUCNCY# 

* # 

# 

# 

* <*) 

// 

<1/M5)  * 

(1/S)  # 

(1/S)  # 

(MHC/M>  * (FD/M)  # 

• 1 

)/ 

0 . 0 0 

* 0.00 

# 

1.7??  >17* 

2. 5 IE  *11# 

3.30E>09# 

2.01E-02*  3.77F-12# 

# 2 

# 

5.3° 

* .05 

# 

1 • 5 5r.  * 1 6* 

2.84E+11# 

1.12E+13# 

.15  * 3.31E-12# 

# 3 

# 

6 • ? t 

* .10 

# 

5 . JCE  ♦ 1 7* 

2. 07E  >11# 

6.90E*09# 

8.U2F-02*  9.47E-12# 

# 4 

# 

10.17 

* .15 

n 

1 .52F ♦! 7* 

1. JdE*ll# 

3.5GE+GR# 

3.1CE-0?*  8.63F-12# 

• 5 

# 

13.56 

* .20 

¥ 

1 . -5  5E  ♦ 1 6* 

1.1GE+1C# 

1.22t>09# 

4.63F-0L*  4.66F-12# 

# 6 

# 

16.96 

* .25 

C.Z9T:  *15* 

3.9JE>09# 

6. 17E>0o# 

2.54F-02*  6.01F-12# 

MAXIMUM  CONDUCTIVITY  t .15  C-ihOS/M) 
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' HX  I ,,.  j I1  it.,  .•  f.Wvi  -ft*.  . : ..  :maK3£13^':9Ag 


( 


1 

; 

j 

l 

S 


¥ 


r 

! 

\ 


b 


I 


#FOXKT 

4# 

NOZZLE  RACILS 

•POCKET  1 

REOEYE 

# 

FREQUENCY  # 

• 60 

# 

1. 

48E 

-02 

•POSITION  1 

50Q0(FT)/10(FT/S)  # 

2.50E+08  # 

(M> 

* 

(M> 

•PRESSURE  < 

0.832  (ATMOSPHERES# 

(HZ)  • 

S 3 

RAOIAL# 

RELATIVE* 

ABSOLUTE# 

ELECTRON* COLLISION# 

olASMA  • 

SIGMA  * 

E»SILON  • 

INDEX 

• 

RADIUS 

* 

RACIUS 

« 

DENSITY  *FREQUENCY#FREQUENCT • 

* 

# 

# 

♦ 

(M) 

# 

(1/N3)  • 

(1/S)  # 

(1/SI  # 

(HMC/M)  * 

(FO/M)  • 

ss  ssss  s 

s s 

SSSXSS  8 SSSS 

313333:3tt33tI3XISi:ilIII333IX33lll313St31l3i3II3SI3»I33t3t 

1 

# 

0.00 

« 

0.00 

# 

3.71E+17* 

2.49E  + 11# 

5.47E+09# 

4.20E-02* 

8.69E-12# 

2 

# 

3.39 

* 

.05 

# 

1 «06f  *1 8* 

2 • 7 JE  + 11# 

1. 25E+Q9# 

.11  * 

8.45E-12# 

.1 

# 

6.78 

• 

.10 

• 

9.69E  *17* 

2. 45E  *11# 

8. 84E+Q9# 

.11  * 

9.40E-12# 

4 

# 

10.17 

* 

.15 

• 

4 • 1 6F  #17* 

1. 91E  *11# 

5.79E+09# 

6.13F-Q2* 

8.53E-12# 

5 

# 

13.56 

• 

.20 

# 

2.Q4E+17* 

1 .226*11# 

4 • 06E+  0 9# 

4.72E-02* 

8.47E-12# 

6 

» 

16.95 

• 

.25 

• 

9.13E+16* 

9.  84E  + 1Q# 

2.71E409* 

2.61E-02* 

8.59E-12# 

tii:s:s:::::x:::sxx:::«>sx:xts3:sts:s:i:s:»ssx:x:s(s3frxxtstu>(ttitil(s»itss 


MAXIMUM  CONDUCTIVITY  t 


11 


(MHOS/M) 


xir:3t3:xx:<:s::33::>:x:xz>s:::::isi33:!3:iii:»iii:>ti: 
•POINT  5#  N07ZLE  RADIUS  #FOCKET  I REDEYE 


FREQUENCY 


# 

.80 

• 

1. 

H3E 

-02 

•POSITION  1 

50QO(FTI/10 (FT/S)  # 

2.53E+08  # 

# 

(M) 

# 

(M> 

•PRESSURE  1 

0.632  (ATMOSPHERES# 

(HZ)  • 

sex: 

= 3X33 

= 3 

II 

II 

II 

II 

II 

II 

II 

II 

33  3 

II 

II 

II 

II 

II 

II 

II 

SS 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

S3  3333  3333 

SSSS  S 3 X SS 

3333333333 

# 

RADIAL# 

relative* 

ABSOLUTE# 

ELECTRON* COLL  IS  ION# 

plasma  # 

SIGH*  * 

EPSILON  # 

# 

INDEX 

# 

RACIUS 

♦ 

RACIUS 

• 

DENSITY  *FREQ’JENCY#F 

RLQUENCY# 

♦ 

• 

# 

# 

♦ 

(M) 

• 

(1/M3)  * 

(1/S)  • 

(1/S)  » 

CMHO/'I)  * 

(FO/M)  # 

zs 

SS33S 

33 

ISSSS SSS 

SS  s 

M 

II 

It 

II 

II 

II 

II 

S3 

•1 

II 

II 

II 

II 

II 

II 

II 

II 

N 

It 

II 

II 

It 

II 

II 

It 

II 

II 

M 

II 

ii 

it 

tt 

ii 

ii 

it 

ii 

ti 

ii 

3333333333 

# 

1 

# 

G.00 

» 

0.00 

• 

5.76E+17* 

2.49E  + 11# 

6. 82E+09# 

6.53E-02* 

9.59E-12# 

C 

2 

• 

3.39 

.05 

• 

7. 3 CE  *1 7* 

2.64E+11# 

7. 70E-0 ;• 

7 . 86E-02* 

8.56E-12# 

« 

3 

• 

6.76 

♦ 

.10 

• 

1.17E+16+ 

2.64E+11# 

9.71E+09# 

.13  * 

8.38E-12# 

• 

4 

• 

10.17 

♦ 

.15 

• 

6.24E+1 7* 

2.25C  +11# 

7.09E+09# 

7.32E-02* 

3.51E-12* 

# 

5 

• 

13.56 

♦ 

.20 

• 

2.78F +17* 

1.83E+11# 

4.73E+09# 

4.23E-02* 

8.62E-12# 

# 

6 

• 

16. 95 

* 

.25 

• 

1.48E+17* 

1.50E+U# 

3.45E+39# 

2. 77E-02* 

8.67E-12# 

# 

7 

• 

20,34 

♦ 

.30 

• 

3.75E+16* 

5.  J9E+10# 

1.74E+09# 

1.96E-02* 

8.49E-12# 

• 

9 

• 

23.73 

♦ 

.35 

* 

1.416  +16* 

4.58E+10# 

1.16E+09# 

8.C3E-Q3* 

8.67E-12# 

J.  . ’• 

4 , 

5 


HAXIMUH  CONDUCTIVITY  I .13  (MHOS/M) 

•POINT  6#  NCZZLE  RACllS  »RCCKET  I REDEYE  # FREQUENCY  # 

# 1.00  # l,48t-Q2  #FOSITIGN  I 50 0 0 ( FT) /I 0 ( FT/S ) 3 2.50E+Q8  # 

# ( m ) * ( M)  APFtSSURE  « 0.832  (ATMOSPHERES#  (HZ)  # 


# RADIAL#  RELATIVE*  ABSOLUTE#  E LEC TRON* COLLIS ION#  PLASMA  # SIGMA  * EPSILON  # 
t INOFX  # R ACILS  * RACIUS  # DENSITY  *FREQUENCY#FREQUENCY#  * # 
§ it  * <N)  # (1/H5)  * (1/S)  # (1/S)  # (MHC/M)  * (FO/M)  # 


• 

1 

It 

0.00 

♦ 

0.00 

« 

2 

I* 

5.39 

• 

• 0 5 

• 

X 

it 

a .70 

♦ 

.10 

u 

• 

4 

It 

10.17 

♦ 

.15 

• 

5 

• 

13,56 

* 

.20 

f* 

• 

b 

It 

Lb. 95 

* 

.2  5 

• 

7 

It 

20 .14 

♦ 

.30 

l 

• 

SSSS 

It 

3 . 7 3 

* 

.35 

1 

MAX 

I HUH 

c 

ONLJC r IV 

ITY 

l . 

13 


7 . 7 5F  + 1 7*  2.50E  + U#  7.92E+09#  8.73F.-G2*  O.50E-12# 
5.15E+17*  2.57E  + 11#  b.57E+Q9#  5.86E-02*  H.63E-12# 
1.23E+18*  2 • 67E  + 11#  9.95E+09#  .13  * 8.37E-12# 
7.3’36  + i7*  2.44E+11#  7.97E+09#  9.11E-U2*  3.48E-12# 
2. 70 E +17+  2.0PE+11#  4.57E+09#  3.66E-02*  3.68E-12# 
1 . 3 1 E ♦ 1 7*  1.73E+11#  5.81E+Q9#  2.93E-02*  8.69E-12# 
9.94e-16*  1.44E+11#  2.83E+Q9#  1.94E-U2*  8.72E-12* 
?.7ti'  +16*  1.22E  *11#  1.75E+39F  -*.7jF-03*  3.79E-12# 
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b.53t*07# 

1.326-05* 

8.35E-12A 

31 

A 

101. o?  * 

1.50 

4.256*13* 

1. 12E  *11* 

5. 95E4Q7* 

1.07E-J5* 

4.35E-12# 

32 

A 

1.5.37  * 

1.55 

3.  >7*. *13* 

1 . 1 lE  4 1 1 A 

5.13E407A 

4.28E-J6* 

S.85--12# 

33 

A 

139.46  * 

1.60 

2.42641 3* 

i.  llE  + llA 

4.41C*07A 

6.166-CS* 

9.856-12# 

34 

A 

111.35  * 

1 .65 

1 .67t  ♦lJ* 

1. 1JE411A 

J.67E  *0  7# 

4. ?9t-J6* 

■». 85F-12# 

S5 

A 

115.24  • 

1.70 

l.OJf  *1  3* 

1.09E4HA 

2.95E*07A 

2.666-06* 

3. 45F-12# 

36 

A 

lid. 6!  * 

1.75 

3.  12^*12* 

4.95E-10* 

1.786*07* 

2.235-06* 

8.  556-12# 

Hints 

mxs  sxsssss 

ssssssssi 

SSSISSII S3 

ISSISSSSISISSSSSSCIISSSISSISSI 

IISSSSSISI 

MAX  i 'll!  1 CONDUCTIVITY  I 3.01E-03  (MhOS/M 
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#P0INT27« 

NOZZLE 

PACKS 

•POCKET  » 

P.EOEYE 

• 

FREQUENCY  • 

5.20 

1.496-02 

•POSITION  1 

500Q(FT)/1Q(FT/S)  • 

2.506*08  • 

(M> 

(H> 

•PPESSURE  * 

0.832  (ATMOSPHERES* 

(HZ)  8 

FACIAL 

RELATIVE* 

AeSCLUTE 

# ElECTROMCOLlISION# 

plasma  • 

SIGMA  * 

EPSILON  • 

INDEX 

RAC  XUS  • 

PACXUS 

• DENSITY  •FREQUENCY 8FRE OUENCY# 

♦ 

• 

O') 

(1/MJ)  * 

(1/S)  8 

(1/S)  8 

(NHO/N)  • 

(PO/M)  * 

1 

0.00  • 

0.00 

f • •»7C  *16* 

2.456*118 

2.286*098 

7.456-03* 

8.82E-128 

2 

3.35  * 

.05 

6. 22F ♦16* 

2.446*118 

2.246*058 

7.  18F-03* 

3. 62E-128 

5 

6.70  * 

.10 

5.0et>l6* 

2.43E*tl# 

2 . 026*098 

5.89E-03* 

8 . 63E-128 

4 

10.17  • 

.15 

2 . 83E+16* 

2.4 IE *118 

1.5lE*09# 

3.31E-03* 

3.84E-128 

5 

13  56  * 

.20 

9.00E *15* 

2.37ECU* 

8. 52E*0o8 

1.076-03* 

8.456-128 

6 

16.55  * 

.25 

1 . 816*15* 

2.32E*118 

3. 826*098 

2.2UE-04* 

8. 85E-128 

7 

20.34  * 

.30 

3.48r*14* 

2. 25E*118 

1 • 686*  09  8 

4.J5E-0S* 

8*856-128 

A 

23.73  * 

.35 

6.47E*13* 

2.186*118 

7 • 226*07 • 

8 • 32E-Q6* 

8.85E-128 

5 

27.11  • 

.40 

2.i4E*lJ* 

2 . 1 OE  ♦ 1 1 • 

4. 346*078 

3.15E-06* 

8. 856-128 

10 

30.50  * 

.45 

4.536*13* 

2.016*118 

6.056*078 

6.35E-06* 

8. 85E-128 

11 

33.85  • 

.50 

9»63E*13* 

1 « 93E  *1 1 8 

8 . 816*07 • 

1.41E-05* 

8.85E-12 8 

12 

37. 2e  * 

.55 

1.3ST  *14* 

1 . 84E ♦ 11  * 

1.06E*018 

2.12F-05* 

9. 85E-12I 

13 

40.67  * 

.60 

1 • 70F  *14* 

1 • 76E  >11* 

1. 176*048 

2.726-05* 

8. 85E-128 

14 

44.06  * 

.65 

1.92F+14* 

1 • 69E  * 1 18 

1.25E*09# 

3.21E-05* 

8. 85F-128 

15 

47.45  • 

.70 

2.05E+14* 

1.626*118 

1.246*098 

3.58E-05* 

8.85E-128 

16 

50.84  * 

• 7E 

2 . HE  *14* 

1.556*118 

1 ■ 306*0 3* 

3.836-05* 

8 • 85E-128 

17 

54.23  * 

• 4 0 

2. Ilf *14* 

1.506*118 

1. 316*098 

3.58E-05* 

8. 85E-128 

IS 

57.62  * 

.85 

2.u6E *14* 

1. 44E*ll8 

1 . 296*  08* 

4.C3E-05* 

8.85E-128 

15 

bl.01  ♦ 

.90 

1 • 97f  *14* 

1.406*118 

1 • 266*088 

3.976-05* 

8. 855-128 

20 

64.40  * 

.95 

1.66E*14* 

l,56E*U8 

1 . 22E*0  d • 

3.866-05* 

8.95E-128 

21 

67.75  * 

1.00 

1.736*14* 

1. 326*118 

1.19E*03# 

3.69E-05* 

8.85E-128 

22 

71.18  * 

1.05 

1.59F*l4* 

1.  29E*118 

1.136*08# 

3.47E-05* 

8 . 85E-128 

23 

74.56  * 

1.10 

1. 446*14* 

1 . 26E ♦ 11* 

1.086*098 

3.23E-05* 

e.  856-12# 

24 

77.55  * 

1.15 

1 «30f  *14* 

1.24£*U8 

1.326*088 

2.96E-05* 

8.856-12# 

25 

81.34  * 

1.20 

1 . 16F  *14* 

1.  2lE*118 

9 . 656*0  7 • 

2.66E-05* 

8.85E-128 

26 

<?4.73  * 

1.25 

1.026*14* 

1.206*118 

9 » 086*07  8 

2.41t-05* 

8. 95E-128 

27 

88.12  * 

1.30 

£.09E*13* 

1. 186*11# 

8.46E*078 

2.13E-05* 

8.85F-128 

21 

n.5i  * 

1 . *5 

7»6SE*13* 

1. lbE*ll# 

7.68E*07# 

1. 666-05* 

6.  S5E-128 

23 

54.90  * 

1.40 

6 • 53E  *1 3* 

1.156*118 

7 . 26E*0  7 • 

1.6CE-U5* 

8.85E-128 

30 

58.25  * 

1.45 

5.49E  *13* 

1 • 1 46*1 1 • 

6.656*078 

1.36E-05* 

8. 856-128 

31 

101.6c*  * 

1.50 

4.506 ♦IS* 

1.136*11* 

6.03E*078 

1.13E-05* 

6 . 856-128 

32 

1C5.07  • 

1.55 

3.59E*13* 

1. 126*118 

5.  J8E*07# 

9.05E-06* 

8.456*128 

33 

1C  6 .46  * 

1.60 

2.806*13* 

1.116*11# 

4. 756*078 

7.  li.C-06* 

8. 856-128 

34 

111.85  * 

1.6- 

2.0  Jt*13* 

i.ioe*ii8 

4.346*078 

5.176-06* 

9. 856-128 

35 

115.24  * 

1.70 

1.4EE*1?* 

1.1JE*11C 

3 .436*07# 

3. 7 3E=*0  6* 

4. 956-128 

36 

118.63  * 

1.75 

° , 1 4f  +12* 

1. 09E*ll# 

2.7i£*07# 

2.3--E-06* 

8. 85E-128 

37 

12?. U1  * 

1.80 

9. 43E ♦ 1 1* 

1.176*10# 

«.72E*Co8 

2.23E-Q6* 

9.95E-128 

3 1 

125.40  * 

1.85 

4 • 8 ,<f  ♦ 11* 

1. 176*10# 

6.24E*068 

1.15E-Q6* 

9. 95F-128 

33 

S 33333 

3 3 3 3333  3*  3 

SS3tSi»S|StSStl  3SC3S3XSSS183ISS8 

SX3S3S3383S333S333ZC 

MAXIMUM  CONDUCTIVITY 
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##CINT2e# 

NC27LE 

4ACIUS 

•POCKET  1 

REOEYE 

• 

F46GUENC*  * 

5.40 

• 

1.48E-C2 

•POSITION  » 

5QQ0(FT)/1Q (FT/S)  • 

2.506*08  • 

(N> 

« 

<M> 

•FAFSS09E  t 

0.632  (ATMOSPHERES# 

(H2)  • 

®A0IAL# 

RELATIVE 

ABSOLUTE 

ELECT £06* CO lL IS  ION# 

plasma  • 

SIGMA  * 

6PSILOK  # 

INDEX 

* 

“ACll'S 

rt  AC IUS 

DENSITY  ’FREQUENCY iPPEQUENCY • 

« 

• 

• 

(M) 

(1/M3)  * 

(1/S)  • 

(1/S)  # 

(MMC/M)  * 

(FD/M)  • 

1 

t 

0.00 

0.00 

5 .576. *16* 

2 . 44E  *11  # 

2.126*09# 

6.432-03* 

8.83E-12# 

2 

• 

3.39 

.05 

5.20E  *16* 

2 • 44E  *11# 

2,056*09# 

6. 0*6-03* 

6.936-12# 

i 

# 

6.78 

.10 

3.946*16* 

2 . 42E  *11# 

1. 786*04# 

4.586-03* 

8 . 84E-12# 

4 

• 

10.17 

.15 

c .0 4E  *16* 

2.40E  *11# 

1.286*09# 

2.4C6-03* 

3.846-12* 

q 

• 

13.56 

.20 

6 . 36F  *15* 

2.366*11# 

7.166*08# 

7.59E-94* 

8.85E-12* 

h 

1 

16.95 

.25 

1.436*15* 

2. 3 IE *11# 

3.366*09# 

1.70E-04* 

6. 85E-12# 

/ 

• 

20.34 

.30 

2.816*14* 

2 • 2SE  *11# 

1.516*09# 

I.52E-05* 

8.856-12* 

4 

• 

23.73 

.35 

5 • 8 6E  ♦ 1 3* 

2. 1 8E  *11  # 

6. 976*07# 

7.58E-06* 

8. 356-12# 

9 

• 

27.11 

• 4C 

? .06E  *13* 

2.106*11# 

4.076*07# 

2.766-06* 

8.856-12# 

13 

« 

30.50 

.45 

3 . 82E  ♦ 1 3* 

2.026*11# 

5.556*07# 

5. 336.-0 1* 

8. 856-12* 

11 

* 

33.39 

.50 

8.346*13* 

1.9  IE  *11# 

8.206*0:# 

1.226-05* 

B.85E-12# 

12 

« 

37.28 

.55 

1 .21E  *14* 

1. 65E  *11# 

9. 386*1)7# 

1.346-05* 

8.856-12* 

n 

• 

40.67 

.60 

1 . 5UF*14* 

1. 776*11# 

1.10E*0i# 

2. 346-05* 

9 356-12* 

14 

# 

44.06 

.65 

1 .7lt  ♦«  4* 

1.70E*11# 

1.17E*08# 

2.84E-95* 

: .85; -12* 

15 

# 

47.45 

.70 

« 

1.946  *14* 

1.636*11# 

1.226*091! 

3. 18E-05* 

8.856-12* 

16 

• 

50  . -4 

.75 

1 . 90C  *14* 

1.57E  *11# 

1.24E*0»# 

I. 426-05* 

8.856-12# 

17 

• 

54.23 

.80 

1.916*14* 

1.516*11# 

1.246*03# 

3.57E-35* 

8.85E-12* 

1* 

# 

57.6? 

.85 

1 .8 *E*14* 

1.466*11# 

1.236*03# 

*.646-05* 

9.85E-12# 

1* 

• 

61.01 

.90 

l.aif  *14* 

1.41E*11# 

1.216*09# 

3.61^-05* 

6. 856-12# 

20 

• 

64.40 

.95 

1.72E*-  4* 

1.376*11# 

1.186*03# 

3.536-05* 

8.856-12# 

21 

* 

67.79 

1.0C 

1 .61f  *14* 

1.336*11# 

1.  146*08# 

1.406 -C5* 

8.856-12# 

2;‘ 

• 

71.16 

1.05 

1 .456  *14* 

1.396*11# 

1.106*06# 

3.226-05* 

9.856-12# 

23 

• 

74.56 

1. 10 

1 . 36E  *14* 

1.2  76  *11# 

1 . 056*06# 

3.026-05* 

9.95P-12# 

24 

• 

77.95 

1.15 

1 • 2 3E  ♦ 14* 

1.256*11# 

9.s:«£*07* 

2.796-05* 

9.85E-12# 

25 

• 

31.34 

1.20 

1.116*14* 

1.226*11# 

9 . *5£  *C  7 # 

2.55E-T5* 

9.856-12# 

26 

# 

94.7  5 

1.25 

9. 36r ♦ 1 3* 

1.206*11# 

a. 916*07# 

2. 31F-25* 

9. 856-12* 

27 

• 

39,12 

1 . .30 

6.6*1  *1  3* 

1.196*11# 

8. 16E*  0 7# 

2.  u6E-.’  v* 

8.85E-12# 

2» 

• 

41.51 

1.35 

7 « 5 fci  *13* 

1.  l7C*ii# 

7. 816*073 

l.fe2F-J$* 

9. 856-12# 

2 9 

• 

94. 30 

1 .40 

6.52E *13* 

1.166*11# 

7.256*0  7# 

1.556-05* 

3. 35E-12# 

10 

# 

9 3.25 

1.45 

5.666*13* 

1.  15£*11# 

5 .59E*0  7# 

1. 376-05* 

9.856-12# 

31 

# 

101.63 

1.50 

4.5  *13* 

1. 136*11# 

6.116*07# 

1. 156-35* 

9.856-12# 

3 2 

• 

105.17 

1.55 

3. 926*13* 

1.126*11# 

5. 556*U  7 • 

9.576-06* 

3.956-12* 

51 

• 

109.46 

1.60 

3.046  *13* 

l > 12E  *1 1* 

4. 956*07# 

7 , 6CE-0  6* 

8.855-12# 

34 

i 

111.3* 

1.65 

2.365*13* 

1.116*11# 

4.  166*07# 

5. 966-06* 

8. 95E-12# 

3* 

• 

115.24 

. .7-1 

1.766*13* 

1. 106*11# 

3.756*07# 

» *6E- 06* 

3. 856-12# 

5 6 

• 

118.4* 

1.75 

1 .2 Of.  *13* 

1 . 1 Je  ♦ 1 1 # 

3.116*07# 

3.09E-36* 

6.856-12# 

3 7 

• 

122. 01 

1 . sO 

6 *12* 

i . 2 *E  ♦ 1 0 # 

2.  126*37# 

2.27E-0t* 

•.  55E-1Z# 

53 

• 

1<;5.40 

1.95 

3.426*1?^ 

9. 24E  *10# 

1.666*4?# 

1.17E-J6* 

9. 856-12# 

sits::: t 3 

r tsssssss 

zsssssstss 

s:= ::::::: 

:::s:;:::ss:s:t::33s3sss:siziass3t:s<s3s 
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V 


#P0INT29( 

1 COI2L6 

KACILS 

•POCKET  * 

PEOEYE 

• 

FREQUENCY  A 

5.60 

I 1.40E-Q2 

•POSITION  1 

5000CFT)/1Q CFT/S)  • 

2.506*09  6 

CHI 

<* 

r 

#PPESSU*E  1 

0.832  CAT70SPME&ES# 

(HZ)  • 

PAOIAL 

RELATIVE 

AfSCU  € 

• ELECTPON* 

COLLISION# 

PLASHA  • 

SIGM  • 

EPSILON  • 

INDEX 

■UCILS 

3 ACIU3 

• OENSITV  * 

FPEOUE NCYiFPEDUENCY# 

• 

• 

17) 

• Cl/HJ)  * 

Cl/S)  • 

Cl/S)  • 

CNHO/D  * 

CFO/M)  • 

1 

0.90 

0.00 

0 4.54E+16* 

2. 432  til# 

1.91E409# 

5.26E-03* 

8.83E-12# 

2 

3*35 

.05 

• 4.13F»16* 

2.43E411# 

1.82E409# 

s. 796-13* 

8.83F-12# 

3 

6.70 

.10 

• 2 .936416* 

2.4164111 

1.56E4Q9# 

3.426-03* 

8.84E-12# 

A 

10.17 

.15 

• 1.43E416* 

2.39E  + 11# 

1.0dE409# 

1.69E-03* 

8.85E-12# 

5 

13.56 

.20 

• 4 .436  415* 

2 • 356  4 11# 

5. 98E409# 

5.306-04* 

8.85E-1Z# 

6 

16.95 

.25 

• 1.076415* 

2 . 3 lE  4 1 1# 

2 * 93E*  0 3# 

1.3GE-04* 

8.85E-12# 

7 

20.36 

.30 

• 2.27F»14* 

2 . 25E  ♦ 11* 

1 « J5£4  0 3# 

2.84C-05* 

8.856-12# 

1 

23.73 

.35 

• 5.246413* 

2. 1 96  ♦ 1 1 • 

6.53E407# 

6. 796-06* 

8.55E-12# 

9 

27.11 

.40 

• 1 . 73F  *13* 

2 . 1 OE  > 1 1 • 

3 . 73E  4 076 

2.326-06* 

0.85E-12# 

10 

30.50 

.45 

• 2.55E413* 

2.0  2E4H# 

4 • 54E  40  7 • 

3.566-06* 

8.85E-12# 

11 

33.09 

.50 

• 6.15E+13* 

1 . 94E  ♦ 1 1 • 

7.04E407# 

8.93E-064 

6.85E-12# 

12 

37.20 

.55 

• 9.99E413* 

1 • 86E ♦ 1 1# 

8.97E407# 

1.S1E-05* 

8.85E-12# 

13 

49.67 

.60 

• 1.30E+14* 

1.7«E*11# 

1 . 02E4Q  a# 

2.05E-05* 

8.95E-12* 

14 

44.06 

.65 

• 1.51E+14* 

1.71E411# 

1.10E40S# 

2.486-05* 

8.85P-12# 

15 

47.45 

.70 

• 1.65E+14* 

1 • 646  4 1 1 # 

1.15fe*06# 

2.82E-05* 

8 * 85E-12# 

16 

59.04 

.75 

• 1.72E*14* 

i.59E4it# 

1 . 19E4  Q6 • 

3. 066*05* 

8. 856-12# 

IT 

54.23 

.80 

• 1 . 74E ♦lA* 

1 • 53E  411# 

l.ldE+Oa# 

3.21E-J5* 

8.856*12# 

13 

57.62 

.85 

* 1.72E*14* 

1.476  411# 

1.1CE403# 

3.3CE-05* 

8.35E-12# 

19 

41.01 

.90 

« 1.67C  *14* 

1.43E*lt# 

1.16E403# 

J.29E-65* 

9.85C-12# 

20 

b>»  . 4L 

.95 

# 1.59fc*14* 

1.336411# 

1.13E403# 

J.24E-05* 

9.85E-12# 

21 

67.7$ 

1.00 

« 1.50*414* 

1 . 35E  4ll# 

1.10E406# 

3.14E-05* 

8.85E-12# 

22 

71.10 

1.05 

■ 1. 396414* 

1.31E»llf 

1.06E40c# 

2.99F-05* 

6. 85E-12# 

23 

74.56 

1.10 

• 1.29E+14* 

1.2  9E411# 

1.026409# 

2.826-05* 

8. 956-12# 

24 

77,95 

1.15 

# 1.17E+14* 

1.26E+11# 

9.72E407# 

2.636-05* 

8.85F-12# 

25 

51.34 

1.20 

• 1.U6EM4* 

1.2  iE^ll# 

9.25L407# 

2.42E-05* 

8.856-12* 

26 

*4.73 

1.25 

• 9.50F413* 

1.2  IE  4li# 

3.756*07# 

2.216-05* 

9 • 95E-12# 

2 T 

95.12 

1.30 

C 8.45E413* 

1 . 2 06  411# 

8.25E407# 

1.996-05* 

9.956-12# 

23 

91.51 

1.35 

• 7.426*13* 

1.196411# 

7.746*07# 

i. 776-05* 

9.856-12# 

cl 

94  .90 

1.40 

• 6.476413* 

1.166  411# 

7 . 22t  40  7# 

1.576-05* 

9.856-12# 

30 

33.29 

1.45 

• 5.566413* 

1. 15E  ♦ It# 

6.70E407# 

1.366-55* 

0.85E-12# 

31 

lbl  .68 

1.50 

• 4.736413* 

1. 14E411# 

6. 186*07# 

1.176-OS* 

8.056-1?# 

32 

105.07 

1.55 

• 3.97E+13* 

1.1  3E  411# 

5.66E407# 

9.9CE-06* 

8.85E-12# 

33 

105.46 

1.6G 

* 3.24Ftl3* 

1 . 1 2£  ♦ 1 1 • 

5.11E407# 

8. 156-06* 

8.95F-12# 

34 

111. *5 

1 .65 

# 2 « 6 It ♦ 1 3* 

1 . 1 IE  4 1 1 • 

4.56E407# 

6.59E-06* 

9.05E-12# 

35 

115.24 

1.70 

• 2. 0 Of.  *13* 

1. 11E4H# 

4.01C *07# 

5.  0 f>E-06* 

8.85E-12# 

36 

iia.63 

1.75 

• 1 .4 7F  ♦ 1 3* 

1 . 10E  4 li# 

3.44E407# 

3. 762-36* 

0.556-12# 

37 

122.01 

1.60 

• 1 .0 IE*13* 

1.10E4H# 

2.85E407# 

2.596-06* 

9.856-12# 

3a 

125,40 

1.85 

• 5.98f*12* 

1.0X4111 

2.20E407f 

1.54E-06* 

9.05E-12# 

3° 

12*1. 79 

1.90 

• l.*2t4l** 

4.476410# 

1.21E407# 

1.15E-06* 

9.056-12# 

sssssax 

scissusai 

XtllllSIS 
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assmssaa 
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n:zzw£ 

i .4 
(• 


iiiusiit 

9»C Its 
C-02 
) 


FOCXET  » RfcQEYE  * OECUENCY  * 

fOSiriON  » 5000CPT)/10(FT/S>  # 2.501*08  * 

FFESSl'AE  i 0.632  UTMOSFMtPESI  <M2>  # 

ELILT^OOCOLLIS  ION*  *»LASHA  t SIGMA 
CfNSITY  •FRF.,JLENCY»1RE3UENCY# 

**  li/S>  • <17S»  # 


IIIII133 

•FOINYJO 

# r .eo 

* <M> 

• FACIAL 

# INDEX 


1 
2 
.1 

4 

5 
G 
7 

H 

i 

IP 
11 
12 

13 

14 
14 
16 
17 
1* 

1“ 

?0 
21 
22 

23 

24 

25 

26 
27 
29 

2 9 
34 

31 

32 

33 

34 

35 

36 

3 7 
3 3 
3 9 

miss:::: 


- ELAT IVE 
f ACIIS 


0.00 
3.3  9 
6.7e 
10.17 
13. 5F 

16.55 

20.3  4 

23.73 
27.11 
30. 5C 
3 3.  9 9 
37.  I* 
4C  .67 
44.36 
47.45 
53.24 
54.23 
5 7.62 
61.01 

64.4  0 
67.7* 
71.1* 

74.56 
77. 95 
61.34 

64.73 
M,  12 
j 1 . 5 1 
94.90 
99.29 

1C1 .6t 
105.07 
109.46 
111.95 
115.24 
115.63 
122. U1 
1 c 5 . 4 C 
129.79 


APS.CLUTE 
5 ACIUS 
<*> 

0.00 
.05 
.10 
.15 
.2(1 
.25 
.30 
.35 
.40 
.45 
.50 
.55 
«6C 
.65 
.70 
.75 
.90 
.65 
.90 
.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.3  5 
1.44 
1 .45 
1.50 
1.55 
1 .60 
1.65 
1.70 
1.75 
1.60 
1.9  5 
1 .9C 


3.44F*16» 
3.04F*16* 
2.031*16* 
R.51E*15* 
2.961*15* 
7.951*14* 
1 • 40f  ♦ 1 4* 
4.611*13* 
1.40£*13* 
1 • 1 CE  ♦ 1 3* 
3.616*13* 
7.721*1 3* 

1.0  91  *1  4* 
1 . 3 2E  *1 4* 
1.4701 4* 
1 .55F  *14* 
1 . 5 2E  » 1 4* 
1 .5e014* 
1 .541  ♦14* 
1.475*14* 
1.40C  *14* 
1. ill *14* 
1.2l»  *14* 
1. llt*14* 
1.01F*14* 

4 . 1 4E  ♦ 1 3* 
6<2Jt *13* 
7 ,2 5C  ♦ l 3* 
C.40F  *13* 
5.5fct  *1 3* 
4. 'IE  *13* 
4 i 0 9C  *1  3* 
3.42013* 
? . auf  *13* 

2.2  2c *13* 
1.72F  *13* 
1.221*13* 
OilF*l2* 
4.16’  *12* 


2.426*11# 
2 . 42E  *1 1 • 
2.40E  *11* 
2 . 36E  *11# 
2 • 34E  *11# 
2.33E*U» 
2 . 24E  *11# 
2 . 17E  *11# 
2.10E+11# 
2 . 02E  *11# 
1 . 95E  *11  • 
1. 676*11# 
1 .736*11# 
1.7  2E  *ll# 
1 .666*11# 
1.60E*U# 
1 . 54E  *11# 
1.496*11# 
1 .441*11# 
1.4  0E*11# 
1.36E*llf 
1.33E  *11# 
1 .30E*11* 
1.27E*11# 
1.24E+11* 
1 . 226  *11# 
1 .2  06*11# 
1 • 19E  *11# 
1 • 1 7fc"  ♦ 1 1 # 
1 ■ 16C  *11  # 
1. 15E*11# 
1 . 1 4E  ♦ 1 1 # 
1.13E  *11# 
1*1 dt  *11# 
l. lit  *11# 
1. 111*11# 
1.1 31  *11# 
1.09E  *11# 
1.  02E*11# 


1 . 66E*  09# 
t . 57E*0  9# 
1.26E*0  j# 
6. 76E*0tf# 
4. 90E*0e* 
2. 53F*0  9* 
1. 216*06# 
6.10007# 
3. 3bE*0 7# 
2 . °6E*07# 
5. 39E*d7# 
7.991*07# 
9 . 36E*07  # 
1. 0 JE*0«# 
1. 04E*08# 
1.12t*0'i# 
1. 13E*03# 
1 . 13E*08* 
1. 11E*09# 
1.091*06# 
1.06E*0d# 
1.03E*0rt# 
9.89E*07# 
°.41E*0/# 
9.  (J4E  * 07f 
9 • 59E ♦ C 7 * 
6.131*07# 
7 . 65E*  07# 
7.156*0*# 
t .6O£*07# 

6. 2  2 E ♦ 0 7 # 
5.73E*Q7» 
5. 25E*07# 
4. 75E  *07# 
4.23E*07# 
3.721*07# 
3.136*07# 
2.596*37# 
1. 331*07# 


4.00E-03 
3.546-03 
2.36003 
1.1JE-33 
3.59034 
9.756-05 
2.27E-05 
5 • 58f -06 
1. 676-06 
1.53E-0E 
5.22E-06 
1 .166-05 
1.71E-35 
2.151-05 
2 . 4y£«05 
2.73E-05 
2.691-05 
2.99E-35 
3. 01005 
2.97E-Q5 
2.50E-05 
2.761-05 
2.b4E-U5 
2*42005 
2.3(6-05 
2. 11E-35 
1.921-05 
1. 72E-05 
1.54035 
1.35E-35 
1. 16E-D5 
1.01E-05 
8.536-06 
7 . Obf  *06 
5.636-06 
4. 366-06 
3.12E-J6 


EFSILOK  • 

# 

CFO/HI  • 

3.84^-12# 
S.94E-12* 
9.84E-12# 
d.e5E-12# 
0.851-12# 
8.65E-12# 
6. 95012# 
8.85E-12# 

6.851- 12# 
8.35E-12# 

8. 851- 12# 
9.856-12# 
9.35012# 
8.85E-12# 
8.651-12# 
9. 451-12# 
8.9SE-12# 

8. 851- 12# 
8.85E-12# 

9.851- 12# 
0.856-12# 
8.651-12# 
0. 65E-12# 
9. *56-12# 
6.65E-12# 
3.556-12# 
8.85E-12* 
8.95E-12# 
6.85E-12# 
-.856-12# 
d. 851-12# 
8. 85E-12# 
8.65E-12# 

6.851- 12# 

6.851-12# 
6 • 851-12# 
3. 95E-12# 
9. 65E-12* 
6 . 65E -1 2 # 


...4E-J6 
1, 151 -Ob 


:iiii:in:t:i3i:ii 
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f PCI  NT  3 1 

s 

# 

NC2  2L.E 

RACKS 

ttBi«3:issti 

•POCKET  • 

II8SI3 Ilttl 

REDEYE 

• 

FPtCUENCY  • 

# 

6.00 

# 

1.4«t-02 

•POSITION  » 

50Q0CFT>/10 CFT/S)  * 

2 *50E*0  8 • 

» 

CM) 

* 

CM) 

•PRESSURE  t 

0.832  ( ATMOSPHERES! 

CHZ)  • 

» 

RAOIAl 

• 

RELATIVE* 

ABSOLUTE 

• ELECTRON* COLL IS  I ON • 

plasma  # 

SIGMA  * 

EPSILON  • 

I 

INDEX 

• 

RAC  XUS  * 

fi ACXUS 

• DENS I TV  *FREQU£NCY*FREQUEnCV* 

• 

• 

• 

* 

CM) 

• Cl/MJ)  • 

Cl/S  1 • 

Cl/S)  • 

CNHO/M)  * 

CFO/M)  • 

ItflflSSk 

sBsissutfssiiintistssBssitsssiistisiiisnisisim 

1 

• 

0 00  • 

C.00 

• 2.49E*16* 

2.4l£*ll* 

1.41E*09* 

2.90C-03* 

8. 94E-12* 

2 

• 

3.3R  ♦ 

.05 

• 2 • 1 6E ♦ 16* 

2 . 41E  *11* 

1. 32E*09# 

2.536-03* 

8.84E-12* 

3 

• 

6.7a  • 

.10 

• 1.4lC*l6* 

2.39E*11* 

i.07E*39* 

1.66E-03* 

8.95E-12* 

4 

* 

10.17  • 

.15 

* 6.59E ♦IS* 

2. 3/E*ll* 

7 • 29E*0  3 • 

7.83E-04* 

8.8SE-12* 

5 

• 

13. 56  • 

.20 

• 2.12t*l5* 

2 . 34£  *11* 

4,14E*08* 

2 • 56E-04* 

8.85E-12* 

6 

• 

16.95  * 

.25 

• 6.105*14* 

2.29E+11* 

2.22E*09* 

7.51E-05* 

6 . 85E-12* 

7 

• 

20.34  * 

.30 

• 1 • 4 7f  *14* 

2.236*11* 

1.095*09* 

1.85E-05* 

9.A5E-12* 

a 

• 

23.73  * 

.35 

• 4 . 05E*13* 

2.17£*11* 

5.72E*07 • 

5.26E-06* 

8.  I5E-12* 

9 

• 

27.11  * 

.40 

• 1 . 2 3E  ♦ 1 3* 

2.106*111 

i » 15E*07# 

1.65E-06* 

8.855-12* 

10 

# 

J0v50  ♦ 

.45 

• 9.22E*12* 

2.  0 3€  * 1 1 f 

2.7  3E*0  7 • 

1.28E-06* 

8.85E-12* 

11 

• 

33.89  • 

.50 

• 2.9lF*13* 

1 • 95E  *1 1 • 

4.34E+07* 

4.20E-06* 

a . 85E-12* 

12 

• 

37.25  • 

.55 

• 6.46E+IJ* 

1.89E*11# 

7.22E*07* 

9.71E-06* 

9.85E-12# 

13 

• 

40.67  ♦ 

.60 

* 9.356 *13* 

1.80E*li* 

8.68E*07* 

1.46E-05* 

8.85E-12* 

14 

# 

44.06  * 

.65 

* 1.15E*14* 

1 • 7 IE  *11* 

9.635*0  70 

1.87E-05* 

8.85E-12* 

15 

# 

47.45  * 

.70 

• 1 • J0E*14* 

1 . 67E  *11* 

1.02E+08* 

2.20E-05* 

8.85E-12* 

16 

# 

50.84  * 

.75 

• 1 . J9F  *14* 

1.61E+1)  * 

1 . 0 6E*  06  * 

2.44E-05* 

8.85E-12* 

17 

# 

54.23  * 

.80 

• 1.44E*14* 

1. 55C  *11 1 

1 . 0 8E*  0 9 * 

2.61E-05* 

8.95E-12* 

ia 

# 

57.62  * 

.95 

• 1 . 44t*14* 

1 .50E *111 

1.0  8E*0  9 * 

2.71E-05* 

9.S5E-12* 

19 

* 

61.01  * 

.90 

• 1.42E*14* 

1 . 45c  ♦ 11  • 

1.07E*08* 

2.76E-35* 

8.85E-12* 

20 

# 

64. 4C  * 

.95 

• 1 • 37E  *14* 

1 . 41E ♦ 1 1* 

1.0  5£*  09 • 

2.74E-05* 

8.95E-12* 

21 

# 

67.79  * 

1.00 

• 1.316*1*** 

1 . 3 7E  * 1 1 • 

1.U3E+Q8* 

2.65E-05* 

8.95E-12* 

22 

• 

71.19  * 

1.05 

* 1 .2  3E*14* 

1.34E*11# 

9.97E*07* 

2.60E-05* 

8.85E-12* 

23 

• 

74.56  * 

1.10 

# 1 .156*14* 

1.3lE*ll* 

9.62E*Q7 • 

2 • 47E-05- 

8.856-12* 

24 

• 

77.95  * 

1.15 

# 1.062*14* 

1.2  95  *111 

9. 24E*07* 

2.34E-05* 

8.956-12* 

25 

• 

91.34  * 

1.20 

• 9. 7GC  *13* 

1 . 25E  ♦ 11* 

9.  34t*07* 

2.18F-05* 

8.85F.-12* 

26 

« 

64.73  * 

1.25 

* 8 • 8 IE  ♦ 1 3* 

i.23E*ll# 

8 • 43E*  0 7 • 

2.U2E-35* 

3. 85E-12* 

27 

# 

63.12  * 

1.30 

• 7 . 94E  *13* 

1.2lE*ll* 

8.0QE*07* 

1.84E-05* 

8.85E-12* 

26 

* 

*1.51  * 

1.35 

• 7 • 0 95  *1  1* 

1.1 95  *11* 

7 . 56E*07  • 

1.67E-J5* 

8.85E-12* 

29 

• 

94.90  * 

1.4C 

# 6 • 2 5E  ♦ 1 3* 

i.  iaE*m 

7.12E*07* 

1.50E-05* 

8.95E-12* 

30 

* 

53.2V  * 

1.45 

# 5.5lt*13* 

1 . 1 7E  ♦ 1 1 • 

6.67E*07f 

1.33E-05* 

8.85E-12* 

31 

• 

101.6*  * 

1 .50 

• 4 . 9 IE  +1 3* 

1.15E  + 11* 

6.23t*07# 

1.17E-05* 

8. 85E-1Z* 

32 

• 

105.07  * 

1.55 

• 4 . 1<£  *1 3* 

1. 14E*U* 

5. 77E*07* 

1.025-05* 

9.55E-12* 

33 

• 

103.46  * 

1 . 6 Q 

• 3 ,52E  *1  3* 

1 . 1 3E  * 1 1 * 

5 . 32E*0  7 * 

S.74E-36* 

9.85E-12# 

34 

• 

111.95  • 

1.65 

• 2 . 92E*1 3* 

1.12E*11* 

4.35E*07# 

7.32E-36* 

8.95E-12* 

35 

* 

115.24  * 

1 . 70 

# 2.40f+13* 

1.12E*U* 

4.40E*07* 

6. 06E-06* 

8.85E-12* 

36 

# 

119.63  * 

1.75 

# 1.91E*13* 

1.  HE  *111 

3. 93E*  0 7# 

4.85E-06* 

8. 95E-12* 

37 

• 

122.01  * 

1.60 

• 1.465*13* 

1.105*11* 

3.43E*07* 

3.725-06* 

8.855-12* 

33 

« 

125.40  * 

1.36 

* 1.05E*13* 

1. t0E*ll* 

2. I2E*07* 

2.7CE-06* 

9 • 35E-12* 

39 

* 

1 2 6 . 7 -J  * 

1.51 

# 1.256*12* 

3.06E*10# 

1.002*071 

1. 15E-06* 

8.855-12* 

3 3 ass  3 s 

3 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 
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II 

11 

tl 
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II 

II 

II 

II 

i« 

M 

U 

•1 

II 

II 

II 

II 
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II 

II 

II 

II 

X33SSSS:3tSSSI3S5S3X 

'AXIrt'JM  CuNO  JCriVITr  I 2.9CE-33  C^hOS/M) 


104 


•FOINT52#  NCZZL6  KACIl.'S  *«OC<cT  I REDEYE  # FREQUENCY  # 

# 6.20  # 1.48E-02  ^POSITION  I 50 30( FTI/10 (FT/S)  # 2.50E*Q8  # 

# cm  # cm  #FF ESSURE  f 0.832  CA7MQSFHEPES#  CHZI  # 

# RAOIAL#  RELATIVE*  ABSOLUTE#  ELECTRON*COLLISION#  PlASMA  # SIGMA  * EPSILON  # 

# INDEX  # RADIUS  * RADIUS  I DENSITY  * FREQUENCY*? REQUENCY#  • # 

« # * (Ml  # (1/M3I  * Ci/SI  # (1/SI  • (MHO/MI  * (FD/MI  # 


1 • 

0.00 

♦ 

0.00 

• 

1.71E+16* 

2 . 40E  *11* 

1 • 17E+Q9# 

2.Q0E-03* 

8.85E-12# 

2 # 

3.35 

¥ 

.05 

# 

1 .47E+16* 

2.40E*11# 

1. 09E*09# 

l. 736-03* 

9.85E-12* 

3 # 

6. 7C 

.10 

« 

P.45E+15* 

2. 38E  + li# 

6. 73E*0  8# 

1.126*03* 

8. 856-12# 

4 # 

10.17 

* 

.15 

# 

4 • 42E  *1 5* 

2.36E+11# 

5.97E*06# 

5.28E-04* 

8.85E-12* 

5 # 

13. 5F 

♦ 

.20 

# 

1.50E+15* 

2.  33E  + 11# 

3.486*0  3 # 

1. 826-04* 

6. 856-12# 

6 « 

16.95 

* 

.25 

# 

4.63E+14* 

2.2  JE*11# 

1. J3E+08# 

5.72E-05* 

8.85E-12# 

7 # 

20.34 

¥ 

.30 

I 

1.196*14* 

2.236*11# 

9.  80  E*0  7# 

1.51E-05* 

8. 85E-12* 

5 # 

23.73 

¥ 

.35 

* 

3.556*13* 

2 . 17E  *11# 

5. 35E*0  7# 

4.61E-06* 

C.C5E-12# 

9 # 

27.11 

¥ 

.40 

# 

1 » 1 Ifc  *1 3* 

2.10E*il# 

2.99E+Q7# 

1.49E-06* 

3.85E-XZ# 

1 

30.50 

¥ 

.45 

# 

7 . *4F  *12* 

2.036*11# 

2.516*07* 

1.09E-06* 

8.85E-12# 

1 

1 # 

33.89 

¥ 

.50 

# 

2.37E+13* 

1.9*  6*11# 

4.  376*07# 

3.41E-06* 

8. 85E-12# 

1 

2 # 

3 7 • 2 £ 

¥ 

.55 

# 

5 • 476 ♦ 1 3* 

1.  896*11# 

6.646*07* 

3. 19E-06* 

8.85E-12# 

1 

3 # 

40.67 

¥ 

.60 

» 

6 . 0 7F  *1 3* 

1. 81E*ll# 

8.37E+Q7# 

1.26E-05* 

8.85E-1Z* 

1 

4 * 

44  • J 6 

¥ 

.65 

# 

1.0  IE *14* 

1.74E  *11# 

9.0  2E*C  7 # 

1.63E-05* 

8.85E-12# 

1 

5 # 

47.45 

¥ 

.70 

* 

1.16F  *14* 

1.68E*11# 

9.656*07# 

1.94E-0  5* 

3. 856-12# 

1 

6 # 

5G  • 6 4 

¥ 

.75 

# 

1.25F+14* 

1.62E*11# 

1 . 00E*08# 

2.16E-05* 

8.85E-12# 

1 

7 # 

54.23 

¥ 

.80 

# 

1.306*14* 

1. 56E*11# 

1.3?F.*0d# 

2.35E-05* 

9.856-12# 

1 

-3  # 

57.62 

¥ 

.95 

« 

1.326*14* 

1.5  IE  *11# 

1 . 0 3E*0 a# 

2.47E-05* 

8.85E-12# 

1 

9 * 

61.01 

¥ 

.90 

# 

1. 31E*14* 

1.46E*11# 

1 . 0 5E*0  8# 

2.53E-35* 

8.85E-12# 

2 

0 # 

64.40 

¥ 

.95 

I 

1.27*  *14* 

1.42E+11# 

i.oie+o*# 

2.52F-95* 

8.85E-12# 

2 

1 # 

67,75 

¥ 
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.75 

• 7.866+13* 

1.66E  + 11# 

7. 96E+07# 

1.33E-05* 

8.85E-12# 

17 

54.23  * 

. 80 

• 6 .44E  + 13* 

1 . 61E  +11# 

0.25E+O7# 

1.48E-05* 

8.85E-12# 

18 

57.62  * 

.85 

* 4.806+13* 

1.56E+11# 

8.42E+07# 

1.59E-Q5* 

8.65E-12# 

14 

61.01  * 

.90 

• 8.98E+13* 

1.5 IE +11# 

3.51E+07# 

1.67E-05* 

8.S5E-12# 

20 

64.46  * 

.95 

• 6.98E  + 13* 

1.47E+11# 

9.51E+07# 

1.72E-05* 

8.85E-12# 

21 

67.79  ♦ 

1.00 

• 8.82L+13* 

1.43E+11# 

8.43E+U7# 

1.73E-05* 

8 . 85E-12C 

22 

71.16  * 

1.05 

• 8.5EC+13* 

1.4QE+11# 

8.31E+07# 

1.73E-05* 

8.85E-12# 

23 

74.56  * 

1.10 

# 6 • 24? ♦! 3* 

1.36E  + 11# 

8.15E+07# 

1.70E-05* 

8.85E-12# 

24 

77.95  ♦ 

1.15 

• 7.33F  + 13* 

1.3  3E  + 11# 

7.94E+07# 

1. 65F.-05* 

8.85E-12# 

25 

61.34  * 

1.20 

• 7.J9E+13* 

1.31E+11# 

7.72E+07# 

1. 596-35* 

8.856-12# 

26 

64.73  * 

1.25 

• 6 • 916  *1 3* 

1.28E+11# 

7.47E+07# 

1.52E-05* 

8.35E-12# 

27 

66.12  * 

1.30 

# 6.42E+13* 

1.26E  + 11# 

7.20E+07# 

1.44E-05* 

3.85F-12# 

2 4 

11.51  * 

1.35 

• 5.93f"+i3* 

1.24F+11# 

6.91F+07# 

1.35E-05* 

8.35E-12* 

24 

44. 90  * 

1.40 

# 5.44++13* 

1.22E+11# 

6.52E+07# 

1.25E-Q5* 

8.  85E-12# 

30 

46.29  * 

1.45 

• 4 • 95t  + 1 3* 

1.2  0C+11# 

6.32E+C7# 

1. 166*05* 

8.856-12# 

31 

101.68  * 

1 .50 

• 4.49E  + 1-3* 

1.19E  + 11# 

6.01E+07# 

1.066-05* 

9.85E-12# 

32 

105.07  * 

1.55 

• 4. 086+13* 

1.19E+11# 

5.70E+07# 

9.64E-06* 

8.85E-12# 

33 

104.46  • 

1.6  0 

• 3.6C6+13* 

1.17E+11# 

5.3*E+07# 

8.71E-06* 

8.85E-12# 

34 

111.85  * 

1.65 

• 3.196  + 13* 

1 .15E+11# 

5.07E+07# 

7.76E-36* 

8.85E-12# 

55 

115.24  * 

1 .70 

• 2.91V  + 13* 

i. 146  + 11# 

4. 76E+07# 

6.916-06* 

8.85F-12# 

36 

113.53  * 

1.75 

# ? • 446 ♦1 3* 

1 .146+11# 

4.44E+G7# 

5,  GEE-96* 

8.85E-12# 

3 7 

122.01  * 

1.60 

• 2.  IIP  *13* 

l.liE  + il# 

4.126+07# 

5.276-06* 

8.35E-12# 

3d 

125. 4 t * 

1.85 

# 1.9  0?:  *13* 

1.12E+11# 

3.  SGE  + C7# 

4.516-06* 

6.85E-12# 

39 

128.79  * 

1 .90 

# 1.536+13* 

1.12E+11# 

3.44E+07# 

3.8C6-06* 

8.85E-12# 

40 

H 

132. 16.  ♦ 

1.95 

» 1 .2  56  +13* 

1.  tlE  + lli 

3.176+07# 

3.16E-06* 

8.656-12# 

41 

# 

135.57  ♦ 

2,00 

# 9.SC6+12* 

1.10E  + 11# 

2.64E+Q7# 

2.55E-06* 

8.45E-12# 

42 

• 

138.46  * 

2.05 

• 7.491+12* 

1.1  OF  +11# 

2.52E+07# 

2.026-06* 

8. 856-12# 

4 3 

142.35  * 

2.1C 

# 5.446+12* 

1.136+11# 

2.17E+07# 

1.5CE-06* 

9.85E-12# 

44 

145.74  * 

2.15 

# .3. 0*6 + 12* 

7.0  2E  + 1G# 

1.56E+07# 

1. 216-06* 

8 • 656-12# 

46 

# 

144.13  * 

2.20 

# 2.0  46  +12* 

7.  fl 06  + 1 u * 

1.28E+07# 

9.19E-07* 

4. 45E-12# 
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is8ss:s:sssi8isscs<itistss8ssiitstfxiiiis3tctsisisi 

#PCINTJ8# 

NOZZLE 

6 AC  ICS 

POCKET  l 

REDEYE 

# 

FRECUENCY  # 

7.40 

# 

1.49E-02 

POSITION  1 

5000<FT>/i0(FT/S>  # 

2.50E408  # 

<f1> 

# 

<N) 

PRE  SSUPE  1 

0.832  <AT<l0iPHt6E5» 

(HZ)  # 

« 

-■3 II8SIC 

IIKStSISSI 

radial# 

relative 

A6SCLUTE 

ELECTRON* 

COLLISION# 

plasha  # 

SIGN*  * 

EPSILON  # 

INDEX 

# 

PACIUS 

A ACIUS 

DENSITY  • 

FRE  'lUE.NCYPFREQUENCY# 

♦ 

# 

# 

<01 

U/M3)  * 

(1/S)  # 

Cl/S)  # 

(HHC/H)  • 

(FO/H)  # 

S«S2S«S8« 

tisnsstti 

8SSI»i3«sms«8tSSStSIIStSIII8 

1 

0.00 

0.00 

1.33E*15* 

2..33E4113 

3.23E408# 

1.61E-04* 

8.8FE-12* 

2 

3.39 

.05 

1.17E415* 

2. 32E411# 

3.0 6E 408# 

1.42E-04* 

9. 85E-12# 

3 

6.7C 

.10 

9. 30E4I4* 

2.  S1E4U# 

2.59E409# 

1.01E-04* 

9.95E-12# 

4 

10.17 

.15 

4.73E*14* 

2.29E  *11# 

1.95E430# 

5.81E-05* 

8.85E-12# 

5 

13. 5£ 

.20 

2.32E+14* 

2.26E411# 

1.37E408# 

2.99E-05* 

8.85E-12# 

6 

16.15 

.25 

9 . 40c  *1 3* 

2.23E4H# 

8.93E407# 

1.25E-05* 

6.85E-12* 

7 

20.34 

.30 

3.97E013* 

2.19E411# 

5.66E407# 

5.12E-06* 

8.95E-12# 

» 

23.73 

.35 

1.53E+13* 

2.14E411# 

3.52E407# 

2.C2E-06* 

0. 85E-12# 

9 

27.11 

.40 

6.71E412* 

2.0  9E4H# 

2.33E407# 

9.07E-07* 

4. J5E-12* 

ir 

30.50 

.45 

4.60F412* 

2*0  i£  411# 

1.93E407# 

6.40E-07* 

9.35E-12# 

n 

33.95 

.50 

1.34E+1 3* 

1.97E411# 

3.  13E407# 

1.90E-O6* 

8.05E-12# 

12 

3 7.29 

.55 

2.77E413* 

1.9JE411# 

4. 72E407# 

4.09E-06* 

8.95E-12# 

13 

40.67 

»6G 

4.1SE413* 

1.34E4H# 

5.31E407# 

6.40E-0E* 

8.85E-12# 

14 

44.06 

.65 

5.4JE+13* 

1. 73E411# 

6.62E407# 

8 . 56E“06* 

8.95E-12# 

15 

47.45 

.70 

6. 4EE  *1 3* 

1./3E4H# 

7.22E407# 

1.05E-05* 

8.95E-12# 

15 

50.34 

.75 

7 .25E  *13* 

1.67E411# 

7.64Ef07# 

1.22F-05* 

9.85E-12# 

17 

54.23 

. 80 

7 • 82E  *13* 

1. 62E  4 11# 

7.94E407# 

1. J6E-35* 

8.95E-12* 

10 

57.62 

.45 

8. 19ET13* 

1.57E4H# 

9.12E407# 

1.47E-05* 

8.85E-12# 

19 

61.01 

.90 

8.38E+13* 

1.52E411# 

4.22E407# 

• .55E-05* 

8.85E-12# 

20 

64. 4C 

.95 

8 . 42E  *13* 

1.48E411# 

4.24E407# 

1.66E-05* 

6.85E-12# 

21 

67.79 

1.00 

a. 30* 413* 

1.44E411# 

8.18E407* 

1.67E-05* 

8.95E-12# 

22 

71.18 

1.05 

6.09E*13* 

1.4 1£  411# 

8.08F407# 

J.62E-Q5* 

0.85E-12# 

23 

74.56 

1.10 

7.82E *13* 

1.3 TE 411# 

7.94E407# 

1.61E-35* 

3.85E-12# 

24 

77.95 

1.15 

7.45*=  413* 

1.  S 4E  ♦ 1 1 # 

7.75E407# 

1.56E-Q5* 

0.05F-12# 

25 

31.34 

1.20 

7. 06 £41, 3 ♦ 

1.3  IE 4li# 

7.54E407# 

1.51E-05* 

9.85E-12# 

25 

84.7  3 

1.25 

6.64E 413* 

1.2 5E 411# 

7.31E407# 

1.45E-05* 

8.85E-12# 

27 

83.12 

1.30 

6 . 1 9t  4l 3* 

1.27E4H# 

7.  J6E407# 

1.39E-35* 

8.95E-12# 

23 

Jl. 51 

1.35 

5.7401  3* 

1.25E411# 

6.  30E407# 

1.  30 E- 0 5* 

8.85E-12# 

29 

94.  SO 

1.40 

5 • 2 > l 3* 

1.2 3E *11# 

6.53E407# 

1.21E-05* 

8. 95E-12# 

30 

98.29 

1.45 

4 . .9  jE  4 1 3* 

1. 21E411# 

6.24E407# 

1.126-05* 

0.05F-12# 

31 

101.68 

1.50 

4.4U?  *13* 

1.20E4H# 

5.96E4J7# 

l.Q«.E-J5* 

9.05E-12# 

32 

1C5.07 

1.55 

3 . 97£  41 3* 

1.18E4H# 

5. 66E407# 

9.47F-06* 

8.35S-12# 

33 

108.46 

1.60 

3 . 5 7E ♦! 3* 

1 . 1 7E  4 H # 

5.37E407# 

0.6CE-O6* 

3.85E-12# 

34 

111.95 

1.65 

? • 18E  41 3* 

1.16E4H# 

5.C6E4Q7# 

7.73E-Q6* 

3.85E-12# 

35 

115.24 

1.70 

2.32F  413* 

1.15E411# 

4.77F407* 

6.92E-06* 

3. 956-17# 

36 

114.63 

1.75 

2.47F  413* 

1 . 1 4E  4 1 1 # 

4*  46F  4 0 7# 

6. 10E-J6* 

8.85E-12# 

37 

122.01 

1.80 

? . 1 6lr  413* 

1 . 1 3E  4 1 1 # 

4. 17E*0 7# 

5.36E-06* 

9.35E-12# 

3 9 

125.40 

1 .85 

1 . 35t  4 1 3* 

1*1 3E  411# 

3.  J6E407# 

4.63E-Q6* 

8 . 95E-12# 

39 

121.75 

1.90 

1 . 5 7£  ♦ 1 3* 

1. 12E  «■  11# 

3.56E+07# 

3.96E-06* 

3.85E-12# 

40 

1 52.19 

1.95 

1.316413* 

1.  HE  4ll# 

3.25E407# 

3.32E-J6* 

8. 95E-12# 

41 

1 15.57 

2.00 

1 . J9E*1 3* 

1. 11E411# 

2 . 94E* 0 7# 

2.74E-06* 

8 . 95E-12# 

42 

13*  .96 

2.05 

8 . 6 it  412* 

l.luE4ll# 

2.64E4Q7# 

2.21E-36* 

8.95E-12* 

4 » 

142.35 

2.10 

6 . 6UF  *12* 

1. 10E411# 

2.31E407* 

1 » 69F -0  6* 

9. 85E-12# 

44 

145.74 

2.15 

4 . 9 7C  ♦ 1 2* 

1 . 1 HE  4 1 1 # 

2.00E407# 

1.2-E-Q6* 

8 • 85E-12C 

45 

149.13 

2.20 

3 . 4 Of  412* 

1 . U 9E  4 1 1 # 

t • 65c  4 0 7# 

8.76E-07* 

8.35E-12# 

46 

152.52 

2.25 

7.79E»11* 

3.23E41J# 

7.92E436* 

6.75E-07* 

9*35  F.  -12# 

<*7 

155  91 

2.30 

3. 97t4ll* 

3.22£*10# 

5.66t  406# 

J.47E-J7* 

8.05F-12# 

ssu«s:i 

II 

II 

II 

fl 

II 

II 

II 

II 
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•POINT JS* 

NOZZuE  PACKS 

POCKET  » 

reoeye 

• 

FREQUENCY  • 

1 9 

7.60 

• 

1 . 

48F 

-02 

POSITION  f 

500C(PT»/10(PT/S»  4 

2.506*06  • 

• 

<H> 

# 

(Ml 

PRESSURE  1 

0*032  (ATMOSPHERES* 

(MZ>  # 

....... 

sis 

2sxxmj8iixixxt:x 

lists* * * «* 

• 

RAO T AC# 

RELATIVE* 

AeSCLUTE 

electron* 

COLLISION* 

PLASMA  • 

SIGMA  * 

EPSILON  • 

# 

isjex 

• 

RACKS 

♦ 

9ACIUS 

OfNSITV  * 

FR£Q0EnCY#FR6QUENCY# 

* 

# 

• 

# 

• 

(Ml 

(1/M3)  • 

u/s>  • 

(1/S)  # 

(HHC/M)  * 

(FO/MI  • 

. 

sst«ssv::x:3si:tj<isu338ix 

X3XSI3XII3 

# 

t 

• 

0.00 

* 

0.00 

8.82E *14* 

2.326*11# 

2.676*08# 

1.07E-04* 

8. 85E-12* 

# 

2 

# 

3.36 

• 

.05 

7.836*14* 

2.316*11# 

2.516*08# 

9.546-05* 

8.85E-12# 

# 

3 

# 

6.78 

♦ 

.10 

5.676  *-14* 

2. iOE  *11# 

2.146*01# 

6.94E-J5* 

8.856-12# 

4 

• 

10.17 

♦ 

.15 

3.366*14* 

2.286*11# 

1.656*08# 

4.156-35* 

8.856-12# 

5 

• 

13,56 

♦ 

.20 

1.7  SE* 14* 

2.256*11# 

1.186*08# 

2.176-05* 

8.356-12* 

6 

• 

16 .15 

+ 

.25 

7.766*13* 

2.226*11# 

7.91E*07# 

9.65E-06* 

8.35E-12# 

• 

7 

# 

20.34 

* 

.30 

3.31EM3* 

2.186*11# 

5.176*07# 

4.286-06* 

8.856-12* 

• 

# 

23.73 

• 

.35 

1.336*1 3* 

2.136*11# 

3.276*07# 

1.766-06* 

8.856-12* 

M 

» 

27.11 

* 

.40 

6.25E*12* 

2.086*11# 

2 • 24E*07  # 

8.47E-07* 

3.856-12# 

1 

i 

10 

• 

30. 5C 

♦ 

.45 

5.0  if. >12* 

2.02E*11# 

2.016*07# 

6.97E-07* 

8.S5E-12# 

11 

# 

33.36 

* 

.50 

1.636*13* 

1.9  7E  *11# 

3.626*07# 

2.346-06* 

8.35C-12# 

jl 

12 

# 

37.26 

• 

.55 

2.876*13* 

1*  316*11# 

4.816*07# 

4. 246-06* 

8. 856-12# 

f 

f 

13 

• 

40.57 

♦ 

.60 

4 .0  46*1 3* 

1.856*11# 

5.706*07# 

6.166-06* 

8.856-12* 

14 

# 

44.06 

♦ 

.65 

5.09*  *13* 

1.796*11# 

6.416*07# 

8.02F-06* 

8. 95E-12# 

# 

15 

47.45 

♦ 

.70 

6 • OOE  *1 3* 

1 « 73E  *11# 

6.956*07* 

9.76E-06* 

8.856-12# 

& 

16 

# 

60.84 

» 

.75 

6.72E*13* 

1.68E*11# 

7 . '6E *0 7 # 

1.136-05* 

8.356-12# 

i 

17 

# 

54.23 

♦ 

.80 

7.266*13* 

1.636*11# 

7.65E+07* 

1.266-05* 

8.856-12# 

• 

1* 

# 

57.62 

♦ 

• 95 

7.63E*13* 

1. 58E*11# 

7. 846*07# 

l.JEE-05* 

3.356-12# 

f 

l 

19 

# 

61.01 

♦ 

.90 

7.8?;  *13* 

1. 53F  *11# 

7.956*07# 

1.446-05* 

8.856-12# 

20 

• 

64.40 

« 

.95 

7.906*13* 

1 . 49E*it# 

7.98E+07# 

1.536-05* 

8.856-12* 

i 

i 

21 

• 

67.75 

♦ 

1.00 

7.82t*13* 

1 . 45E  *11# 

7.946*07# 

1.52E-05* 

3.35E-12* 

f 

22 

» 

71. 10 

♦ 

1.05 

7.656  *13* 

1.41E*11# 

7.856*07# 

1.526-35* 

8.856-12# 

t. 

i' 

23 

* 

74.56 

♦ 

1.10 

7. 426.  *13* 

1.386*11# 

7 . 73E*07# 

1.51E-05* 

8.85E-12# 

24 

• 

77.95 

♦ 

1.15 

7 .101*13* 

1 . 35E  *11# 

7.57E*07# 

1.466-J5* 

8.856-12# 

; 

* 

25 

• 

51.34 

1.20 

6.756*13* 

1.32E*11# 

7.366*07# 

1.44E-35* 

8.856-12# 

# 

26 

« 

»4.7  3 

» 

1.25 

6.376  *13* 

1. 3 55*11# 

7.  17F*07# 

1.366-05* 

8. 856-12# 

i 

27 

i 

. 12 

• 

1.30 

5.966*13* 

1.27E*lt# 

3. 93E+07# 

1.32E-05* 

8.856-12# 

f. 

2 a 

» 

‘1.51 

♦ 

1.35 

5.55E*13* 

1.25E*11# 

6 • 69E*  07  # 

1.256-05* 

8.356-12# 

1 

2* 

# 

94.10 

• 

1 .40 

5 . 1 3t  *1 3* 

1.236*11# 

6.43E+07* 

1.176-05* 

8.856-12# 

1 

# 

30 

« 

<33.29 

♦ 

1.45 

4.726*13* 

1.22F  *11# 

6.176*07# 

1.096-05* 

3. 856-12# 

jl 

31 

# 

101.6? 

♦ 

1.50 

4.316*13* 

1.2 36 *11# 

5.896*07# 

1.016-05* 

8,85r-12# 

fe. 

32 

# 

105.0  7 

♦ 

1.55 

3 • 916*1 3* 

1.196*11# 

5.62E+07# 

9.25006* 

8.356-12# 

s 

l 

33 

* 

103.46 

♦ 

1.60 

3.53F  *13* 

1.136*11# 

5. 346*07# 

6.476-06* 

8.856-12# 

& 

# 

34 

* 

111.35 

* 

1 .65 

3.176 *13* 

1.166*11# 

5.05E*07# 

7.676-06* 

3 . 356-12# 

K 

B 

35 

« 

115.24 

♦ 

1 • 7 C 

2,32E*13* 

1. 156*11# 

4. 77E*07# 

6 • 90  6-0  6* 

8.956-12# 

34 

# 

113.63 

♦ 

1.75 

2.5  06. + 13* 

1.146*11# 

4.486*07# 

6.14F-06* 

8.856-12# 

# 

37 

« 

122. 01 

• 

1.80 

2.196*13* 

1.146*11# 

4.20E*U7# 

5.43E-06* 

8.356-12# 

p 

• 

35 

125. 4C 

* 

1.85 

1.906*13* 

1.136*11# 

3. 916*07# 

4.736-36* 

9.856-12# 

b 

3 1 

# 

123.76 

♦ 

1 .90 

1.646*13* 

1.126*11# 

3.636*07# 

4.116-06* 

9. 85t-12# 

c 

40 

f 

13  2 . t • 

♦ 

1 .95 

1.3  *E* 13* 

1.126*11# 

3.336*07# 

3.476-06* 

3. 356-12# 

f 

41 

* 

135.57 

♦ 

2.00 

1.156*13* 

1.  116*11# 

3.051*07# 

2.926-36* 

0.955-12# 

1? 

42 

# 

138.96 

♦ 

2.05 

IE* 12* 

1.116*11# 

2.746*07# 

2.37E-J6* 

8.956-12# 

• 

4 3 

* 

142,55 

• 

2.10 

7,34 c *12* 

1. 106*11# 

2.436*07# 

1.886-06* 

8.856-12# 

# 

4 4 

« 

145.74 

♦ 

2.15 

5.536*12* 

1.1UE*11# 

2. 116*07# 

1.426-36* 

9.956-12# 

44 

# 

149.13 

* 

r.co 

3.68t  *12* 

1.096*11# 

1.776*07# 

1.0UE-36* 

3.855-12# 

i' 

• 

46 

# 

152.52 

♦ 

2.25 

2.496*12* 

1 . 3 36  ♦ 1 1 # 

1.426*07# 

6.5CE-07* 

3.356-12# 

47 

» 

155.51 

« 

£.30 

1 .2  76 .*1  2* 

1 . 0 36  ♦ 1 1 # 

1.016*07# 

3. 4*6  -07* 

8.855-12# 

fj 

H 

If 

H 

II 

li 

II 

= •• 

= * S 

II 

II 

II 

II 

II 

H 

U 

It 

II 

It 

•I 

II 

II 

II 

If 

IJ 

II 

II 

II 

II 

II 

II 

II 

II 

II 

H 

II 

II 
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susasssss: 

POINTS# 

7. SO  f 
(H)  # 


N02/LE  PACIIS 
1.496-02 
<N» 


•SOCKET  l AEOEYE  • 

• POSITION  I 5000<FT>/10  IFT/S)  • 

• PRESSURE  » 0.932  (ATMOSPHERES# 


R40IAL#  RELATIVE 


AESCLUTE#  6LECTRUMCOL4.IS  ION#  PLASMA  f SIGMA 


FR6CUENCY  • 

2.5CE+G8  • 

<MZ>  • 

itj  M Kill 


INOEX 

• 

RADIUS 

* 

6 ACIUS 

• 

DENSITY  * 

FPEQUENCYPFRCOUEK’CY# 

♦ 

• 

• 

* 

• 

<!/*?>  * 

• \/$t  # 

(1/S>  # 

(MHC/H)  ♦ 

(FO/rs)  # 

tltili 

= = 

*SS3 

3i:i33:s 

iiauitttt 

1 

• 

a 

.00 

0.00 

• 

6 • 2 86 ♦ *4* 

Z.30E  + 11* 

2 . 25t +02# 

7.666-05* 

8.65E-12# 

2 

• 

3 

.35 

.05 

• 

5.616+14* 

2.306 +11* 

2.1 36+03# 

6* 67E-05* 

8.95E-12# 

3 

• 

5 

.7- 

.1C 

• 

4.146+14* 

2.29E+11# 

1.  33E  + 06# 

5, 096-05* 

8.05E-12* 

4 

• 

10 

.17 

.15 

• 

2 . 5 26  914* 

2.27E+11* 

1.43E+0O# 

3.13E-J5* 

8. 95E-12# 

5 

• 

13 

.56 

.20 

• 

1.356+14* 

2.24E  + 11# 

1.04E+09# 

1 .696-05* 

9.45E-12# 

6 

• 

16 

.95 

.25 

• 

6 • 2bf + 13* 

2.21E+11* 

7.106+07# 

7.966-06* 

8.85E-12# 

7 

• 

23 

.34 

. 3l 

• 

2. 936  + 13* 

2.17E  + 11# 

4. 75E+07# 

3.63E-06* 

3.85E-12# 

S 

• 

23 

.73 

.35 

• 

1.166+13* 

2.13E+11* 

3.06E+07# 

1.54E-06* 

8.456-12# 

9 

• 

27 

.11 

.40 

• 

5. 706+12* 

2.Q7E  + U# 

2.14E+07# 

7.74E-07* 

8.85E-12* 

10 

• 

33 

.50 

.45 

• 

4.75E+12* 

2.  02E+11* 

1.96E+07# 

6. 62E-07* 

d i 06F-12# 

11 

• 

33 

.39 

.50 

• 

1 .576+13* 

1 • 96E  + 11 • 

3.55E+07# 

2. 256-06* 

8.45E-12# 

12 

• 

37 

.26 

.55 

• 

2 • 7bE ♦ 1 3* 

1.91E+H# 

4.726+07# 

4.0 8E-Q  6* 

8. 85E-12# 

13 

* 

43 

.67 

.60 

• 

3.35E+13* 

1. 95E+11# 

5.57E+07# 

5.67E-06* 

8.85E-12# 

14 

• 

44 

.06 

.65 

• 

4.  <J3E  +13* 

1.73E  + 11A 

6.24E+07# 

7.596-06* 

8.  35E-12# 

IS 

• 

47 

.45 

.70 

• 

5.65c +13* 

1.74E+11# 

6.75E+07# 

9.17E-06* 

3.356-12# 

IS 

• 

50 

.34 

.75 

• 

6.326+13* 

1.68E+11# 

7.146+07# 

1.06E-05* 

8 . 85E-12# 

IT 

• 

54 

.23 

.•0 

• 

6.826+13* 

1.63E+11# 

7.42E+07# 

1.16E-05* 

9.856-12# 

IS 

* 

57 

.62 

.35 

• 

7.176+13* 

1.536+11# 

7.60E+07# 

1.27E-05* 

9.85E-12# 

19 

• 

61 

.01 

.90 

• 

7.3*E+1 3* 

1.5  46  + 11# 

7.71E+U7# 

1.35E-05* 

9.95E-12# 

20 

• 

o4 

.40 

.95 

• 

7 .4  6r  +1  3* 

1.5uE+ll# 

7. 756+07# 

1.40035* 

8.S5E-12# 

21 

* 

67 

.75 

i.ao 

« 

7.40C+13* 

I.46E+11# 

7.72E  + 07# 

1.436-05* 

8.85E-12# 

22 

• 

71 

• 12 

1.03 

• 

7.266+13* 

1.42E  + H# 

7.65E+07# 

1.446-05* 

9.85E-12# 

23 

• 

74 

.56 

1.10 

• 

7.066+13* 

1.39E+11# 

7.54E+07# 

1.43E-05* 

8. 856-12# 

24 

• 

77 

.9* 

1.15 

« 

6. 7 26 +13* 

1.36E+11# 

7.4CE+37# 

1.41E-05* 

9.956-12# 

25 

• 

31 

.34 

1.20 

♦ 

6. 476+13* 

1. 336  + 11# 

7.226+07# 

1. 37E-J5* 

3.95F-12* 

25 

• 

*4 

.7.3 

1.25 

• 

6.136+1 3* 

1.30E  + 11# 

7.03E+07# 

1.32E-05* 

8.85E-12# 

C7 

# 

56 

.12 

1.30 

• 

5.756+13* 

1.2  9E  + 11# 

b. 916+07# 

1.26E-05* 

8. 856-12# 

29 

• 

91 

• 51 

1.35 

# 

5.  i 76+13* 

1.2SE  + * l* 

6.59E+07# 

1.20E-35* 

9.956-12# 

2 ? 

• 

44 

. iC 

1.40 

• 

4 . 936 +1  S* 

1.24E  + 11# 

6.  3 4 E ♦ J 7 # 

1.1 36-J5* 

3.856-12# 

30 

• 

99 

,?~ 

1.45 

• 

4.jL^+13* 

1.22E+11# 

6.0 9E+07# 

1.26E-05* 

9. 856-12# 

31 

• 

101 

. 6 * 

1.50 

• 

4.226+13* 

1. 21E  +11# 

5, j3£+C?r 

9.e*»t-36* 

9.85E-12# 

32 

• 

105 

.07 

1.55 

• 

J . 956  »13* 

1. 19E+11# 

5.57E+07* 

9. 086-J6* 

8.856-12# 

3 J 

• 

10  9 

. 46 

1.60 

• 

3.446+13* 

1.19E+11# 

5.306+07# 

6.326-06* 

8.956-12# 

34 

• 

111 

.35 

1.65 

rt 

3.152+13* 

1 . 1 76  ♦ 1 1 # 

5.046+07# 

7 • 5 9E-0  6* 

3.356-12# 

35 

• 

115 

.24 

1.70 

# 

2. 9i£+13* 

1.  1SE  + 11# 

4.  766  + C 7# 

6. e4E-06* 

9.956-12# 

3I> 

• 

in 

.62 

1.75 

• 

2. 516  + 13* 

1. 15E  + 11# 

4. 49t+  0 7 # 

b. 14006* 

3.956-12# 

37 

• 

122 

.01 

l.SJ 

1 

2 .2  It" +13* 

1. 14E  + 11* 

4.226+0 7# 

5.4&OJ6* 

8.95P-12# 

33 

n 

125 

.40 

1.95 

i . 1 iE  ♦ 1 3* 

1 . 1 3E  + 11# 

3. 95037# 

4. 61E-06* 

0. 35E-12# 

3R 

• 

129 

.75 

1.90 

4 

1 .r>S6  +1  3* 

1.13E  + 11# 

3. 63C+07# 

4. 29  F -06* 

8.65E-12# 

43 

• 

132 

.ic 

1.95 

* 

1.436+1 J* 

1.12E  + 11# 

3. 40E  + 07  » 

i. 616-06* 

3.956-12# 

41 

# 

135 

.57 

2. or 

# 

1.2?'  +1  .*  + 

1.116+11# 

3,136+07# 

< .UbE-jfe* 

9.856-12# 

42 

# 

13* 

.96 

2.05 

# 

i.o or +i3* 

1.116  + 11# 

2.  946  + 0 7# 

2.556-06* 

3. 356-12# 

4 3 

# 

142 

.36 

2.10 

if 

“.I7t  +12  + 

1.  10E  +11# 

2.576+07# 

2. UeE-Oc* 

8.3 5C-12# 

44 

* 

145 

. 74 

2.15 

• 

t> . 3 6r  +12* 

1.1JE+11# 

2 • ?bt  + 0 7 4 

1.636-06* 

3.356-12# 

45 

• 

14  1 

.1  2 

2.20 

« 

4.766+12* 

1.106+11# 

1. 96E+0T# 

1. 226-06* 

3.  3 5012# 

46 

* 

152 

.52 

> 

2.25 

• 

•.336+12* 

1. 0 96  ♦ 11# 

1.646+07# 

9.5d6-J7* 

H. 946-12# 

47 

• 

155 

.«1 

* 

2.3  0 

* 

5 . i 5i  ♦ 11  * 

4.  33E  +10# 

6. 576+06# 

3.4EE-07+ 

3. 95F-12# 

- - 2S 

sss 

- ~ 

7.fc.-r-l5  (fMCi/*') 
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MAXIMUM  CONDUCT IVI T 1 I 


laisssst 33x2:s:33sstt?t2s3t23sss3s:x:itis:irsits2::ssi3iitssif«sssisixsiisixsf 


P0INT41#  N0Z7LE  RACILS  #*OC*ET  1 KEOCYE  f FREQUENCY  # 

ft. 00  # ;.4ftE-02  icosiTION  I SO Q0< FI) /13 <FT/SI  # 2.5CE+O0  # 

( M)  # <M>  #Fkt5»SU*F  I 0.832  < ATHOS*HEFES»  (HZ)  # 


tsssssisciiasista 


t33CSn«ktXtl!flS8 


:i!3?lll JIXSStS 


isssisiaiKiass 


fixtstiasa 


# 

RftOIAi.# 

SEDATIVE 

♦ 

absolute* 

ElFCT*ON*COLLISION# 

plaska  • 

SICK A * 

EPSILON  • 

# 

INOEX 

• 

-ACIUS 

• 

fi  ACIUS 

# 

DENSITY  *FREQUENCY#FPEQUENCY# 

• 

• 

# 

# 

♦ 

<*> 

• 

11/F3)  * 

! i/S > # 

<17S»  • 

(HHC/M)  * 

(FO/K>  • 

8113:2: 

zTiiiiiicn 

ssifssaaiucstatssatitssicMsxsaismxassuxtasszaissiasiizs 

1 

# 

0.00 

0.00 

• 

4 . 34F  ♦ 1 4* 

2 • 29E  *11# 

1.976*08# 

5. 336-05* 

8.356-12# 

2 

» 

3.39 

.05 

I 

3.91t*14* 

2. 29E  * 11* 

1. 776+03# 

4.016-05* 

8.056-12# 

3 

• 

6.78 

.19 

• 

2.94E+14* 

2 . 2 9E  * 1 1 # 

1.546*09# 

3.64E-05* 

8.056-12# 

4 

• 

10.17 

.15 

• 

1.366*14* 

2 • 26c  *11# 

1.226*09# 

2.326-05* 

0.056-12# 

5 

i 

13.56 

.20 

« 

1. 036*14* 

2.23C*il* 

9. 1?E*Q7# 

1.306-05* 

6.056-12# 

8 

• 

16.55 

.25 

# 

5. 00F  *13* 

2.20E*11# 

6.35E*07# 

5.346-06* 

8.05C-12* 

7 

# 

20.34 

.30 

• 

2.346*13* 

2.16E*11# 

4.356+07# 

3.056-06* 

0.956-12# 

9 

« 

23.73 

.35 

« 

1 , 3 IE  *1 3* 

2.12E411# 

2.866+07* 

1.356-C6* 

0.856-12# 

* 

27.11 

.40 

• 

5. 161 +12* 

2.0  7E*11# 

2.04E+07# 

7.U2E-07* 

8.856-12* 

10 

# 

30.50 

.45 

• 

4.416*12* 

2i02E*il# 

1. 396  *0  7# 

6.166  -07* 

8.056-12# 

11 

# 

37.99 

.50 

• 

1 .456+13* 

1.966*11* 

3.446*07# 

2. 10E-06* 

6 . 85E -12# 

12 

* 

37.28 

.55 

f 

2 • 62E  >1 3* 

1.916*11# 

4.806*07# 

3.876-06* 

8.856-12* 

13 

# 

40.67 

.60 

• 

3.661  *13* 

1.85E411# 

5 * 43E*  07  # 

5.576-06* 

3.856-12# 

14 

# 

44.06 

.65 

* 

4 .57C+13* 

1 .606*11# 

6.076*07# 

7.166-06* 

9.05F-12# 

15 

# 

47.45 

.70 

# 

5.336*13* 

1.74E*11# 

6.566*07# 

9.63E-06* 

0.056-12# 

16 

» 

50.34 

.75 

# 

5.95F.  *1  3* 

1.696  *11* 

6. 926*07# 

9. 926-06* 

9.856-12# 

17 

# 

54.23 

. 80 

• 

6.426  +1 3* 

1.646*11* 

7.196+07# 

1.106-05* 

8.056-12# 

16 

• 

57.62 

.65 

# 

6.756*  ; 3* 

1 »59E  *11# 

7.386+07# 

1.206-05* 

0. 85c-12# 

19 

# 

61.01 

.90 

* 

6 • 95i  *1 1* 

1.556*11# 

7.496*07# 

1.276-05* 

8.85E-12# 

20 

* 

64. 41 

.95 

# 

7.056*13* 

1. 50E*11# 

7.54E+Q7# 

1,326-05* 

8.956-12# 

21 

* 

67. 7<? 

1.00 

« 

7.01C+13* 

1.476*11# 

7.526+07* 

1.356-05* 

9.956-12# 

22 

• 

71  .If 

1.05 

# 

6.'»9E*13* 

1.436*11# 

7.466*07# 

1 . 36E-05* 

3.856-12# 

23 

# 

-’4.56 

1 10 

4 

6 . 72c +13* 

1.4JE  *11# 

7. 366*07# 

1.366-35* 

8.856-12* 

2 4 

# 

7”. 95 

1.15 

# 

6.496413* 

J .37E+11# 

7.23E+07# 

1.34E-08* 

8. 85E-12# 

26 

• 

H.34 

1.2  0 

« 

6.2U6  413‘ 

1.34E  + 11# 

7.076*07# 

1.31F-C5* 

8.856-12# 

2e 

# 

94.73 

1 .25 

* 

5. 696  4 13* 

1.316*11# 

6.996*07# 

1.266-05* 

8. 856-12# 

27 

# 

49.12 

1.30 

# 

5.55F413* 

1.296*11# 

6.696*07* 

1.21E-05* 

0. 956-12# 

23 

• 

n .51 

1.35 

# 

5 . 2 'jL  4l  3* 

1.276411# 

6.476*07# 

1.  lfat-05* 

8.856-12# 

29 

# 

-<«>  .90 

1 .40 

* 

4. i4f  413* 

1.256  4 11# 

6 , 25E  + C7  # 

1.C96-05* 

0.336-12# 

30 

# 

9 6.29 

1 , 45 

# 

4 4 96  4 13* 

1.236+llJ 

6.016407# 

1.03C-05* 

9. 85F-12# 

31 

# 

101.63 

1.50 

# 

4.1  IE 4 13* 

1.21E  + 11# 

5.776*07# 

9.56E-06* 

0.  056-12# 

32 

# 

105.07 

1.55 

• 

■3 . 7 f k 4 1 3* 

1.2  02411# 

5.526+07# 

9.886-36* 

8.85r-12# 

33 

« 

109.46 

1.60 

I 

3 5 446  413* 

1.196  411# 

5.262*0?# 

8.176-06* 

8.  95E-12# 

34 

« 

lll.O'.' 

* 

1 .65 

# 

3.12T  >13* 

1. 176411# 

5.316*27# 

7.48F-06* 

8. 95F-12# 

35 

# 

115.24 

1.70 

A 

2.9  01  Hi* 

1 . 1 b6  4 1 1 # 

4.? 56*07# 

6.736-36* 

8.856-12* 

3 a 

113.63 

y. 

1.75 

* 

2.516413* 

1 . 1 56  4 1 1 # 

4.536+07# 

6.1*6-06* 

8.056-12# 

37 

1r 

122.01 

1.80 

* 

? . 2 2F  4 1 3* 

I.IhE+11# 

4.236*07# 

5.476-36* 

8. 856-12  # 

33 

• 

125.4' 

1 . aP> 

« 

1 . '>66  •>  j.3* 

1 . 1 46  4 1 1 # 

3.9SE*07  # 

*♦.  876-06* 

8. 95E-1  24 

39 

# 

12  3.79 

.4 

1.90 

* 

* V.  *13* 

1.1  SF  4H# 

3. 726*07# 

* . 28C -3  6* 

8. 056-12# 

40 

* 

1 32.1  2 

1.55 

* 

1 -.6  4i3* 

1 . 1 26  4 1 1 # 

3 .466  *8  7# 

3.726-36* 

8.956-12# 

41 

# 

135.67 

c .00 

1.276413* 

1. 12E  *11# 

3.2oE*07# 

3.  2G6-06* 

e. 956-12# 

42 

* 

1 3 * . 6 6 

2.05 

# 

1.076 >13* 

1.  HE  *11# 

2. 336+07# 

2. 716-36* 

8. 356-12# 

43 

* 

142.5  5 

2.10 

# 

8.9-6*12* 

1 . 1 16  ♦ 1 1 # 

2.646*07# 

2.26E-06* 

8. 35E-12# 

44 

tf 

145. 7 

2,15 

7 . 1 2e  *12* 

1.106*11# 

2.4J6*07# 

t , 82E-36* 

0.856-12# 

4r> 

n 

149.13 

2.20 

0 

5.551 *12* 

l . 1 36  ♦ 1 1 # 

2. 12t*07# 

1. 436-36* 

3. 85E-12* 

4*5 

# 

142,5? 

2.25 

0 

4 . 0 I*-  *12* 

1 . 0 96  * 1 1 # 
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sieutene 

s 

A/V 

alactric  (laid  atrangth 

volt  par  metre 

Vim 

electric  Inductance 

henry 

H 

V-aiA 

alactric  potutial  dilCc  i 

■nee  voh 

V 

W/A 

riectric  raalatanca 

ohm 

V/A 

Uactromodva  force 

volt 

V 

WfA 

energy 

joule 

a 

a 

Nan 

antropy 

joule  par  kehrin 

... 

VK 

forca 

newton 

N 

kgari 

frequency 

hertx 

Hs 

(cycle* 

Ulmnlnmco 

lux 

lx 

Imhn 

luminance 

candela  par  square  metre 

... 

edim 

luminoua  flux 

lumen 

Im 

odar 

magnetic  fMd  etraogth 

ampere  par  metre 

... 

Ate 

•ragnatic  flux 

waber 

Wb 

Vm 

magnetic  flux  deneity 

lull 

T 

Wbte 

magnetomotive  forca 

inpm 

A 

... 

power 

pteeeur* 

watt 

pascal 

w 

Pa 

ft. 

quantity  of  alactricily 

coulomb 

c 

As 

quantity  of  beat 

joule 

1 

Nan 

radiant  intend ty 

watt  par  ateradlan 

... 

Wte 

specific  heat 

joule  par  kilogram-kelvin 

... 

M 

straaa 

peace! 

Pa 

Nte 

thannal  conductivity 

watt  per  matie-kelvin 

... 

Wte-K 

velocity 

metre  per  second 

... 

m/a 

viacoaity.  dynamic 

pascal-second 

... 

Pam 

viacoaity.  kinamatic 

square  metre  per  second 

... 

mia 

voltage 

volt 

V 

W/A 

volume 

cubic  metre 

... 

m 

wavenumber 

work 

reciprocal  metre 
|©aie 

r 

iwavajte 

Nan 

SI  PREFIXES: 

Multiplication  Factors 

Prefix 

SI  Symbol 

1 000  000  000  000  - It)'1 

ten 

T 

1 000  000  000-  10’ 

giga 

G 

1 000  000-  10* 

M 

1 000-  to1 

kite* 

k 

100-  1(H 

ImcIo* 

h 

10-  10' 

delta* 

da 

0.1  - 10-' 

dad* 

d 

0.01  - 10-> 

ceali* 

c 

0.001  - 10"> 

milU 

m 

0.000  001  - 10-* 

micro 

M 

OW*  000  001  - 10-* 

nano 

n 

0.000  000  000  001  - 10-'* 

fiS. 

P 

0.000 ooo ooo (moot  - io-<> 

F 

0.000  000  000  000  000  001  - 10-'* 

alto 

a 

* To  be  avoided  whm  peeiible. 


